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HOW TO FIND 
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ЖЗЕЙЗЗЕР ВЫ P BEEBE Y EHE 


ΠΠ 


Introduction 


Whether the house ie 


remodeling and decorating орот you have ша new 
“homeowner, And к doen't maner f you've bought 


quit ru er eth koma, i кен шей ming 
With oc о you. 


After unpacking all he stuf, where dees one star? 
"n poy hare a ie mie eng that locks eme 
thing ke Вис nal a new тоба, керіге High ic 
fies биз бесігі, replace би citer siding lang. 
пен window tremens, refinish the kitchen cabinet, 
бана] а new livingroom oor or paint the exiting 
оос or refinish he wood that may be under the ex 
ing carpet 


With The Compe hat Gui to amare Basi yo 
эме the information o accompa al of the most com. 
soon ера еби Μάσα benennt ὅκα i ot 
Ho no ed any previo experience Бес this book 
‘explains i al for you in five econ Wiring, Plumbing. 
looting Punting & Decorating, and Outdoor Project 
“The ft few pages of each secon give you the back 
ground incas and chiral ledge that vil 
зе helpful Then he most common projet іне. 


Each project has a detailed overview of the prs youl 
bê working ea und he tona Jou ned о asw t 
well photograph that show you all of the tools and 
——— ——T 
Yes, Vl every жер в photographed so yo же 
«шай low to do Пе work and dora бе ww ya 
fid helpful sidebars that how you what to d if ome 
thing unespri happens, hw to use too corey 
and which takay precautions to uke. Bere yon inae 
K, рай Бе cct completing ana have көгіс 
afier he теп, And becuse you doit yours you've 
зде, И пос фо oF Чај за е mam 
money тө allow you tackle that пен projet sooner 
rather han ter 
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Wiring 


оз the following pages you find decesos for solving the mont ші 
жемі wiring problems and projects in your home. No knowledge is 


assumed and no queso set unanswered 
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Before You Begin: 
Putting Together a Wiring Kit 


‘wing epi cer require very much αἱ in he way об and mses іеі 
10540 pums а potion пов hundreds els on roue wiring repairs We eo 
mend ihat You keep sal oto with кепе dedicated to your wiring tools That way уза 
ο your wore е and ου 
Seed handy and wont have to han а seer a the mos inconvenient tme Here are 
‘he thingy recommend for your wiring м 


дена These days tape sit usedi to make wine тесно butt help label 
Мана porary a pou гг tines Soe etica though, da ep oop af ele 
‘ea tpe arid ai viet conecta fo the onen. 


‘Toa. А senal plate wol ls jus fine: one with a divided tray Бе hong wire 
Connect, screws and oer small ems а good choice. 

+ Wire connectors, Sometimes known a “wire us” е one manufacture’ produc 

Theyre шей о ein wires together, and you wing бет a lt, They e color ended for 
convenience Green connectors are used for bare copper grounding wre, Wich той man- 

ο are wed for κο small wines, yellow for peo or three wires, 
‘efor tee or more ὃν on the box n ease 
you buy a diferent brand. 

‘Lamp sockets, Repain ta lamps and ight ftus are very common, o you can кле упат. 

Sit me by having ew o thene on ond. eae, hey re very emper 

Switches & receptacles, Because these are s frequently needed and so pense мер. 
‘few on nd лач es you need them. 


Cord kt, Another inexpensive tem cha god ro have on hand. Lamp cond kits huve rea 
tached plugs, to make rewiring a lamp very easy 

+ Screwdrivers Have at ο wth a lo pes ір the other with an 
ου. 


| Needlenose pliers This tool und fnr amont every wiring project and id moniy Sor 
eig ond сонсон vies. 


+ Current sensor. Ths clever too tell you ithe wires you want to work on are carrying 
esty or not Best of al, di csse tool doesn require hat уоп rouch any wies 


сати. This workhorse does al cs cables, ences wie es tr wins 
πο ου 

"Ther are handful of other workshop tools you may use in your wiring projects. They 
кешегі portable dril, a hammer a level, а liy ke, a tpe measure and a кый finder, 
I os don already own them, you may need to buy or barrow therm when you get topo 
‘cs that require them. 


Веѓоге Уоџ Ведт: 
Understanding Electrical Circuits 


dro yourh 


= wl help ike away a bix OF he scary πε and 
some confidence ro make везе reps 


ee ve ae 


chy ie vay бац сако бин à xai ini a мо чаш. 


lengths ibl st tefl по hich ofc ch hee wa a 


pes Like water the ванну pe 
ty tering on a Цр tae 


you'd thik about water 


emt but not really moving unl you "open the 


Problems occur when the wires (the “pipe carrying current become broke 


гине an invisible energy itean еше shocks, and it сап сше fres, 


сале sn has Ic of tfr mue bul inc prevent these problems And en 


HOW TO TURN OFF THE POWER 


рунии 
"he pd. I very ene ann pri have кат 


2 wit pr figs мөріне on λε cer 
broker ће OFF poison. You wi hear an 
sleek desee bens td hd 


yer reed ro seh den af nc ara me Ман 
αρ ον сите сива through vinl end er 


pan 


echec вым bame ний aci panel ва 
ον ο you кй а 
ο to те ο eue 


7 tacto ho cons art esos lan 
nd La st was pt a pr sl 
bna aa ine al cee na a 
res ore өз этин тч кун reo о 
ο eT fase urge ape aly 
‘edge ee ou bc yo pl ta 

pe 


سه پک bt a‏ به پس 2 
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HOW TO TEST FOR CURRENT. 


Ne 
фен ба vean tek wero 
E 
Se ur seen e OR en d 
ο 
(Gon orion а ми жут Mo yes 
ow κο cory md cma 
“ου 


acetic Remar ће сено ћете 


fhe ofthe e tr der ot 
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HOW TO МАКЕ WIRE CONNECTIONS 


rminc WIRES OF THEIR OUTER PLASTIC JACKETS, exposing the bare wies and 
ion ecg hos wires to each other o wire lads or screw connect om suche, 
οσο So before moring on to any acta repaire 
inthis book, prac бе allowing eile: 


+ Supping cables and wires + Making poi connections 
+ Connecting wies + Making se итен connection 
+ Making sew el ceci 


ου. ου wem serip Many 
on cab стави he wie ung sung ера and ter ie come Wd а 
ји combo аў ara iy ta OF ou tel os ow mich waw w tp Una бі: 
ουν μμ. 


Jacker on he nda vic И say you cı 


35 

кар лінді шік 
‘est the opening өп tection көй ur 
Tarer ipe ше oth wee i mor ances, 
νο. 
rta o бра tie jr pes е кеш 
"ecce ца hen cnc the мезі thea 
puerto, 


74 тих комнат ——— sames 


HOW TO MAKE PUSH-IN CONNECTIONS 


Replacing Phone Jacks 


hone jd re my damaged. Whether hy gt ита yan errant 


ο you altogether Te 


e T 


pred working or has very 


pure Bom he household wiring and runs ов a very mid curren 
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HOW TO REPAIR A PHONE JACK + 


ην 
Wires in faur colon, Each of Pe wires hold 
be fimiy sed under a sere terminal orina 
бей mel o ofthe wies lone, 
1 ‘watch tt the terminal of matching color 
Ir the ck has no vise damage, you Mey plugin phone to tet it ill doesn 
be able ro ger it working again by reconnecting мо, continue with replacing ihe ao 
Tome wires inside. Pry the one the ck 
seh aml erence 


4 Take he old ptos авт sur or home 
үтте wy la еа emen ack ο 
eroe tw eme moet men 


З o een the pek бон іе 
Шееле termi ο fried i. | curfum Вин Cally Hoel ве 
“Тип unerewihe елене Шет qay be one or pone me hot back of fe ea re 
beo) holding the jaci othe wal. Tape de. me be wins be soe miis Ра 
phone wires tthe wal o they don ger Ingenio Ah poe wal pee бе 
ив вк вери 


одеа inco the wal ais 


20 тия couriers ното oul то ноком 
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rin er rear wan med gu Nro pones 
μα κας wth ts ктк ed al om mi 
p 


τ. а ра hom sha mln 
anh un Pr ва ас. 


2 onte aah il dı К 


‘pany he red orto a oe wre 
iy anew med shere pa 


B i your new ш tortad ab cometo 
на phone rabie кетер іе opening 
Intakt ej on prem теті 
‘he pin pening Mya ro wk wm 
‘ome pn phone w oe 


η 
зна на чыты на 
nt al. Dor Wa mated ma 
Saa tts halet Spe cer іна, 
ΣΟ 
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Removing Broken Lightbulbs 


Eve nth he snl tng pi, ing ota sere 
power a geod idea. Wal shen show you how the рти handle thie ры 
‘ngs rene per to remove the broken ght Та ебе 
‘era on een he most өнімі е sted igh anire poets. 


malte socket, you know tar he Ни can easly break, leaving the bu aluminum 
"io ck in the ture, There are several soluniona ro this common problem; ome work 
bener than others Far example you may have beard of he ӨШ potuto rick tat оо you 
Push a raw pout nthe broken socer and turn, But this introduces moisture and свег 
ei то ће sue, and wer hat well especialy f your broken bulb is really 
stick The bar of кар technique int much beter Efecive methods include uin a pair of 
ο ο or a bulb extractor device, which can be found at mos hardware or home 
improvement stores 


22 ma couriers moro Su то комвомнкя vasice 


Донг соат! 


HOW TO REMOVE A BROKEN LIGHTBULB 


1 nete you кал tn rene he bie 
тық turn ofthe power o the Мн (or unplug 
"helm ure shar нае wing ο) 
Then, st hebt reich in he ON poston, 
ae the pol your itg sensor in the bo 
len bulb bue the eter bepa ght up, 
then the wes ўе re de 
wa Cid te i nie peel geno 
"rp the ome breaker dices power 10 
the igle: Ἡ ear doc nor beep or it 
>р the око dead and afe t work on. 


З ter the nern pliers ino the broken 


Fr hane ar se they wil gs Sead he han 


des or De pe rm p the еш еше ше 


resto rem agis he mide of echt, 
sure e ple dy нина, 

unscrewing he bulb base. If the hub wont 

ον wrapping tx jaws of the ples tm 
Кенија 


ya 


2 none ganes and a раса hemy 
Fent work get Use youe menos 
lso em y broken shards ol gla 
РА cal o ie ea se М qoi 
iking en a tó ave eie hd бе 
Teed he dies 


ποτ. 
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тө зен fh bt өй ο 
Fe eno wayaqa w ш ned aa 
opm уз cant iwan We tulo ot ys may 
νυν d 1” 
AG tf ar dk Va pri 4 
υπ ον otov 
<s 
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4 the taps жий, ue the tip of 
pende me pliers tn grab бе ip of the bulb 
se and bend я n ні on one side: Grip the 
кош porn Sly the реп. and pl іе 
Ve dins rey de bla 


© Once treat s sut. pe aay ay coro 
the ме and peers una And 
ЕГУДІ remember erc o neo тын had hen 
cation aif out послала wei ον 
“n tp зь you can buy a broken il 
rar ate бокал more re 
an 3) and rw m the ed a a 
ande or ο inser іе 
таси wa the we Harber ще grip 
te edar ofthe bulb base ond рте enough gri 
10 low γο to um the base ou o the ое 


ο ΕΙ 


Fixing Lamp Sockets 


HOW ТО FIX A LAMP SOCKET 


4 orule oma had cont as the cuse ог the 
problemn. tach ће д you сон veste 
Mover gir раса wre вт 
И sheh up one б each συ 
‘he prblem 


б set the seket on the tase ot the lamp Make 
puch eth ew. к doti apio i ue 
dE 


5 Anach the rite a of the wire to the 
d f rhe sped ends o е corda edo 
падом ba 

оа ad mi moy W 


ο... 
аднака га 
πο “ου 
ПЕШ 
ред thui ome 
Де ива soe doce ho a isk кеті 
а ратни 
та ткенде 
‘Bald hy a Ti as ng 
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m————— 
он отв ol a bata рена dose burton tat мод a на көші to 
ον wan пе but 
ton unit ee ο 


—— 
ите атру loose wires or replacing a S2 buon. The moss common cases of 
ο ож wiring ου 
ο... 


е the problem swith the wiring cf or the chime unit. is generally simpler and 
esperto epics e epe th vicis doce tke іў пілден» 
на and cost very ite. 
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DOORBELLS 101 


‘ten aie you ta ΟΛ 


vigor hom Ше то th teh by he 


Τη 


кал, eating ће дина dog ng und. Те cr 
wa and perge win ey ove ig at 
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HOW ΤΟ ΕΙΧΑ DOORBELL 


m 
pepper eee η 
τς 


З tri doce ο... 
Y he bel sounds the poe ira iy bon 


износа and арс tem m e vale 
ec them from ο м 


2 ο... 

‘he switch Ἡ ὡς une ar loo, comer them 
тоне καθε on the back of the uon Тел the 
oet pressing the buon Check eran 

re cocina on he bad ће nec the 
жн ме кому ага them и the тена са 
the buck of he buon. төсе doe у pc 


4 sec the mach, spy buy poc 
ο ο bls m sam Ка 
Senter aa he er Be 


η 


$ if the belt ditet rong check the transformer, 
‘eich t probably located n the batemen or 
Cay room neat your main servier panel. 
‘Check де ко waes connected to the murice of 
the rare nd met hem hey e 
μα Tea he dab ping the ao. 


7 tnt ctas 
теме Sorel и 
Frm ae and ret м 


6 iscing ebe has worked, now ine 
nell ame oe фа Ка. Ft, phg 
Yaar donr: and рой he wires ar done ta the 
ὑν μυ 


8 мше toto to the door frame where 
ую патот ὡς ll om. Ча ray av o 


sah rer So 
"itte tcm 
rhum о he val or 

dcr béton orden rela. 


Fixing Pull-Chain Switches 


PULL CHAINS 101 


оп same itay lola tices, ба plan uch рат ol he а sock 
‘On thee tres, yo төзе replace the енін sch ut set 


HOW ТО REPLACE А PULL-CHAIN SWITCH 


7 is make sune tat he such is broken, 


ot ju the chain you find a shore of 
Tii iking cto бе Ка pl 10 
"Fit ig шта on anat ott sa, уза ean ay 


rra ve gh of pul i. there 


IS pe varn ol he ранае Rune No 


one aná ена and bosen the 
лент dur hold he faethe 
олбой бос Lover the fus ey Fon be 


3 si 


Yeo pull е remaining chain. go ahead and 
lace te sth 


u 


З љаве con bling your tage 
er within the cri wass Пе Back 
Wess shouid ene he sensor to beep f power 
прати чый рата cc 
Ве was wired improperly И he senser 


προ τα σημ 

ата | мети 

τος ΤΝ τη 
ЕИ Ират ноч 
er en 
Έτος а 
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5 палыне he ovo wire leads coming om 
ἐν εναν е чата they are ace ο 
be ann тт ο 
шка же Ње де ead wl be a 
Tighe insure ell 


7 Atach the wire lad on new suchte 
едниот wre ng wiz someter. 
"ben mare the redd porto of he кенін 
hough the ole. Sip de eta ти over бе 
рад chain and read on to the eich tl к 
pe 
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πη 
Sere decal brn бе atum бе 
ην 
inte ba an а рік eene ng 
adi huu. ен бе rng ce and 
‘hen them dr witha ree Now you 
Sra replace ве а е the pe and et 
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Installing 
Programmable Thermostats 


62- 


— but al ol ham wat heip 
inte an the sc plat 


simple, but necessary oh They sense changes in ће house air temperature and when irs to. 
оне ramon the hear and when eo high, the hermosa пити of the hent 
For many art wal we needed tm make our homes orale and no one gave mach 
though ro improving tha performance Then, Ме shortages and high елеу com made 
‘everyone п lowering the heating foe! bi 


(Оле erection that has αποκτά this ο thermo. This povided 
more contol er Ομ If everyone tn the 
roseis gane during the ο. 
And hen everyone арек t Шер at night, these ен tum dowen the hear stom 
ра tum back en Per прие ge oe Dien ela бас об ferne vl of omo 
role ame, Generali е more сја awa ks, де кеса Wie here k: 
Yanay in wh the — !—— a hoe here 
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THERMOSTATS 101 
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HOW TO INSTALL А PROGRAMMABLE THERMOSTAT 


νην 
рае wise Ке tax ews od palle 
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Б on iv інта eo the ма 
sed ge e ws teh ὡς алшы peng, 
Sow he beef ὡς a 


uo 
ἃν pam деу wort адра be chc 
yous pa on turam Монт oe 
These ree bie yo map hermosa 
teri pce Then program he new unto ft 
our mehr crn nt power thc rc 


6 Choc te mier sucio to enb 
Бе она ατα iz ach vn wiz, 
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{Se or e wal gn іне mps 
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Adding Wireless Light Switches. 


Wise stb ат und секретен yt a 


омана а мант swiren 13 JUST IN INE WRONG PLACE, orit would be mone 
onesie ta wo sches controlling a ingle fure. Adding second pitch е com 
veniona way generally requires haue of work and big holes in wali. (Electricians clle 
το ΣΟ available to perform 
Vili the se бина fora tion of te cot und ert Thee tof ταὶ wing, 
ΠΟΤΟ 
way sth instalation 


Tie ki жай by epoca competion ich а dut s и Бойна тай» 
Frequency teens har wl “read” remote device mounted within a 30 fë radius. The kis 
tome with a remote, buery powered switch Gt Uke a standard іп switch) that you 
wean attach to a wall with double sided tape. 


Ten ther similar types af wireless sch kins are also aval, One allows you to conl 
a plage in amp or appliance with a remote ght switch. The second type allows yout 
τοπιτο соттан Вие remotely but tea of replacing the sich, the ect 
μου 
Мак from a wall wh, 
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WIRELESS SWITCHES 101 


HOW ΤΟ REMOVE A WALL SWITCH 


fe vire ~ 


eres sd le ie 


HOW TO INSTALL А WIRELESS WALL SWITCH 
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paci Bend eth he wer they are a fruta 


‘cho ве 
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HOW ТО INSTALL A WIRELESS WALL SWITCH (CONTINUED) 


ο ο... 


ee 
И ы 
естен кане | uum а 
protein === de bent 


Ó Ten the operan o both 
‘ur the ис a on and sË 
thre way і sagen. coa 
патат вен wis, 


τ ΠΠ 
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То parse wies setas 
becom phim Pues ashe reser 
mmy merece 


Ша ich зена rane 
работе При ина err Ирина! 
Puan ceto youd yam plc 
ο ar hon dow. irs the best 
hoic Remove eh an read he 
тене но he Бай sd 


2 Screw the gba е серет ойе. 
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bu they dort іа temer a cepa Νο. 
{the ouch ar por hen you pla la nd some ten and 
ey трати. εγω have a GEC apa mal ө page ба 
ам трик. 


AS AW SLECTICAL “RECEPTACLE = Areceptaclethat grusa lot of use will eventually wear 
а ва know thls has happened if appliance plug feel Inose tn the receptacle, or if a 
тр ба when the plug led. Another common problem ts wires thar work loose, 
Causing the receptacle to чор working This project wil show you how o check the wire 
connections then replace the receptacle f ts bad. 
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RECEPTACLES 101 


кылы. end aa ree. Боле inal dar uns а ol M 


Tuning ott the рони (page 121 
Teig роте ge 1 
νυν 


ο анд. теш иша Wa ου 
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HOW ТО ҒІХ А BAD RECEPTACLE 


Childproofing Receptacles 


Standard capaci ранен a nad —— 
Fortunate ως ra many тау you can make receptacles ш witout 
€— 


onen ane veer vean when they insert foreign 
Зрели rg ани may ae a 
η. 
receptacle (pages 54 10 55). Ad there are some other simple solutions that wil allow Jou to 
ку receptacles m just a fewe minutes. 
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CHILDPROOFING 101 
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INSTALLING А TAMPER-RESISTANT RECEPTACLE 


pirimi st 
umo στην ы not 
== 


рабе деканот does waw ht us 
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INSTALLING SAFETY COVERPLATES 


ο. о am 
propels mes pen TA 
rere тити and rogues т элик Скан pen καν 

η. η 


yo νο te ley mI 
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3 o plug a deir in pst the slider aride and 
prasca achine ене кетім 
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INSTALLING A PLUG COVER 


1 Mug oree are degne to replace omerplntes 
са erp ale dean api 


‘elem permanere preven children Бот 2 па youe ng or ober deve and мөр 
len den. remeber the plng oover io new bep Cone 
Mar, hte ug cover вае Ние wer the shot ugh o e pla cor 
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‘tbe ты oda perd th e 
ο а каа Eee pute cong eh, 
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Installing ΘΕΟΙ Receptacles 


БЕС! 101 


HOW ТО REPLACE А БЕС! RECEPTACLE 


1 remove the decorare energiate om the 
espace With Не оче οὔ yoa wl be 
espe end hei on 
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HOW TO REPLACE А ВРС! RECEPTACLE (CONTINUED) 
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Replacing Bad Light Switches 
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LIGHT SWITCHES 101 


HOW ТО REPLACE А BAD WALL SWITCH 
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HOW ТО REPLACE А BAD WALL SWITCH (CONTINUED) 
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Installing Dimmers 


12 


Dire ot el low you toe tne the amount at ght а oom. 
Sa abo er sees energy od ster Elo e There а wie arty 
d 
ch. Whether ou Bp, tarn, — Y: 
sone Th ane exception itan ator direner, which M 
sor wa idee the ah fate to compat the changing жені 
‘atl δρα а tama mers cm bs operated may. 


Hes thu allow you to como she re. 
sty of igba tat comes esa а бише. The coil vay Be a а, а ich pad, als, ον. 
toggle switch, bur they al function in basically the same way. 

eno more dift dun light sch. The ony pombe ана‏ پال 
Фе are the ese o he etl bos ad the type of Hight he ar, ін some older homes,‏ 
‘he meral box that contains rhe old wich may not be large enough or a dine. the к‏ 
thre из crescent git, yo wil no be ела өткін йе,‏ 


20 тик couriers —: 


DIMMER SWITCHES 101 
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HOW ТО INSTALL А DIMMER SWITCH 
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HOW ТО INSTALL А DIMMER SWITCH (CONTINUED) 
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Installing Timer Switches 
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TIMER SWITCHES 101 


HOW ТО INSTALL А TIMER SWITCH 
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Replacing Ceiling-Mounted Fixtures 
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CEILING FIXTURES 101 
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НОМ ΤΟ ВЕРГАСЕА 


CEILING-MOUNTED LIGHT FIXTURE 
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CEILING-MOUNTED LIGHT FIXTURE (CONTINUED) 
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Replacing Hanging Light Fixtures 
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‘ont try wo replace a simple celing ο pound chandelier, You hkl find abro- 
Ken chandelier on your dining room table you da. 


CHANDELIERS 101 


HOW ТО INSTALL A NEW CHANDELIER 
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TRACK LIGHTING 101 


HOW ТО REMOVE А CEILING-MOUNTED LIGHT FIXTURE 
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HOW ТО INSTALL TRACK LIGHTING 
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HOW TO INSTALL TRACK LIGHTING (CONTINUED) 
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Installing 
Motion-Sensing Floodlights 


FLOODLIGHTS 101 
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HOW TO INSTALL А MOTION-SENSING FLOODLIGHT 
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Repairing Fluorescent Light Fixtures 
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FLUORESCENT FIXTURES ARE GREAT LIGHTING CHOICES because they save energy 
and обет many different ыу opos, from the hae and cloro the ight to is 
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ку more ical. Dt the Fare lá e may make more sense to replace he entre 
Manure with a newer (ud probably quieter model 
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FLUORESCENT LIGHTS 101 


HOW ТО REPLACE А FLUORESCENT TUBE 
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HOW ТО REPLACE А FLUORESCENT FIXTURE 
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HOW TO FIX А CEILING FAN 
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HOW ТО REPLACE А PULL-CHAIN SWITCH 
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Installing Raceway Wiring 
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removed and can be extended again ουν. 
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HOW TO INSTALL RACEWAY WIRING 
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end Най your vage ser probe wit 
Y af the wires om each ide of the терасе 
IC he sennor becpi or eh en the recep- 
‘ade se, nd yos T cedo ορ бе coner 
breaker to disconnect power to the пераје 

IF the sensor does па beep or ih up e. 
жеңише a dend and yoa ean proceed ад 


rosis of the power ta the nich. Remove 
Расу rs Be rica iy va 
ασ 
Баве uoces andthe piae ae Wah he өне 
rie oul die oe the espace md 
а панаван 


ο ο tum the Saa by 
acrem ве vwo nae ва а не 
ee Onde тие n gd 
Pale red so fon he fe попа ый 
vay cll ice ὡς ee il ach. s0 pull 
iy Depending аа унн qud uoc 


agere = bur malas era ae wire 
(Dene tee v nde the regen ae 
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5 Your amer hax ines bor and a mount б іледі fom the are borto 


που Palla the wines | ie an pein for cra rad tag pi. 
ο“ mh he hale ukna. Sr Ofen he pruned cou етке 
Белае em on he rá бен. profe opone тый sure he vant yr 
Sere he momen plate w the ingre. emos mache he paleo our пад. 


clas wth the йшй паь тен 


ου... 


пада above the bol ting е од. 
ο bov poren of the sarner has over ο ge Ink terner an 
deroga he exiting cade ust stag ne out οἱ ὡς erben) 
Ба ёе ews hough she bales m Mame frn he Echt m ihe marier bar i 
Вен ана е бебе pening the repe бе иди wal cae pss аны 
mong rite ου 
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HOW ТО INSTALL RACEWAY WIRING (CONTINUED) 


e A 


а na жш ο 
τος 
гонене a ved cern sted de 


sd wd com an wawa i, Fr 11 accidents urere aie 
реа ien tim an ort eee o manking a in ane he po he 


116 ve trucs несто өлікті wiwaywam цак 


13 Arie arer bon se one end of the 
Mort pee of sey mo he доо ha: 
about exe the bx Smp the ce 
‘no be dip below he овом Reps er 
me καποτε бе но rapa be Spa 
ER in ааз hr беу mero, 


12 isos moins Koco bow hê 14 пень piece wil ve mo puma 

конот bath tbe rir bo and the new singe ad à c Velle noto 

ο bon The ipa ο. ely hc ise pec t centem 
Бобана ера 


HOW TO INSTALL RACEWAY WIRING (CONTINUED) 


η ТӨ cation ο... 


de сот ατα bre ος 


ο n comer pre to gulle пони rund ca сәтен are 
te or ie ο клен a erg ad vc pcs ide rers 
bead аа joe. 


D pem 


Wetec 
ine ande egos pc sit и 
ΩΙ 
sme ire emer экн en 
унт өй ини Mich sow 
B Ber hate smog Hla eda ar 
p 


crate rhe ene of the ο. 
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HOW ΤΟ INSTALL RACEWAY WIRING (CONTINUED) 


μη 2Î оны a made, ty 
је wa devri md: napak eat 
μμ el dep ον 
μυς ο μα ον ο 
ον ачага ан 


старае о the bor Asch he er he 


— m 


22 окуш essa theo ere 
(or replace u the arbo. Fo, male 


побринули. | 23 тае vite sicud жерік 
арната ыс чі бы | тори пери рей Tiam de acer 
Toga. Theme кт o ama proe 


µη 


24 he nent ep comes he oll were o 
the new ne Tae fv ad vie geri he 
rn and wrap αν 
Non gi cce en dd ἂν πια. 
ου 


26 Finally ока ресе of green wire shout 
араці е Pom boh η 
Calada тї wie o one ed f he pii 
Sie edil e bare and green wies de 
tx ig vi const Мар е ede end 
tthe тра] vende green are un de 
тераа Ten he une und na 


25 rate te аё white wire and wrap the end 
παρα oe ya ot d. Tics йе ew 
irm 


27 oner the meio are made, ему 
тизе wins and the тиері the boi 
"he heles op and totom ὧν erae 
The невр, то e bor nal the emp 
пен were 
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Inti section you'l ου... 


kinê of projecte that wil гер he plumbing in your house manning 
smoothly and looking good. Most important, they're double 


mm 
The Home Mami Ste 
te Say Se 
pom 
Pado Ра 

ҮІ 

нетто мек ron es 

manena Frozen Poer 

“Puing pipas sat Fs 

Mig Vm неке 

“charg седите. 


ring fab or ener 
Fan ch ne 
З сын бори oor Dane 
md 
plo ab Spt 


ep Were 


igo Batre 


een can Sayer 
€ 
pl ican Par 
eben Papp Son 
ata oes 
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Before You Begin: 
The Home Plumbing System 


ply sym, σος st, and a drin system. These the para can be кеп 
ley photograph of the сече house on the opposte pa 


a main supply θα (0. This бе water sure ie 
provide by either municipal water company ο well If the coc 
а municipal supplier, the water pace through a meter 0) hat regimes the amount 
qf water used А family of oar uses about 400 gallons of wate cach day 


immediately ar the main кергі enters the house, a branch ο 
заа water heater (0. Fem he water este a bot Water Бос rum parle othe сай water 
line to bring the water supply o Пак and app 

incide ада bathtubs, showers, and laundry tubs Apples саде water hearers, deb 
‘washers, clothes washers, amd water softeners Tolle nd exterior sllcocks are etamples of 
ne tha тте oly old water line, 


‘he water supply to atunes and appl ο with cet and ves Faces and 
чама νο moving рата and seals ha eventually may wear out ot break, but they art сш 
уран or replaced. 

‘Wate water then emen the drain em fist mus Bow paw а trap (5), a U shape pi 


sl piye hat kn vta od preset stir gue roc eng би kana, зная 
Баат maq have Аа tap 


The dain systern works entirely by gravity allowing waste water flow deel through 
Arie ите leer pipes Thes dran pipes are saco asytem of vent pipes Vene 
ο bring feih ar to the drain ate, preventing action thar woa d slow or op dain 
rie from owing ee: Vent pipes ва est the howe at rol vent 


АШ але water eventually reaches main waste and ven ка (The maln ack cures o 
become a sewer line 9 thar еа the пат the Foundatn, In a municipal yer, his 


able, жале water empties ina терис spen. 


proe le іі пані ner 
— mt meter balay ri 
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WATER SUPPLY SYSTEM 


Wiser supply pipes carry hot and 
cold water throughout a house. 
Та homes built before 1900, іе 
original supply pipes are usualy 
made of galvanized ron Newer 
Masakan ару pipas made 
o copper. i most areas of the 
‘county supply pipes made of 
id planie РЕХ are accepted 
by local plumbing odes Water 
supply pipes are made to wih 
sand he high presas of the 
water supply system They hne 
small darem, usually ¥ o 4, 
and a joined wish ити we 
зае igs The bot and eld 
Мас run in tandem 1o all pars of 
the hose Un the supply 
Pipes run Inside wall mie or 
are arappedto be undersides of 
Poor joi 


Hot and cold water supply pipas 
ae connec to furor pp 
are sewers Same e ash 
as ole orbe а are pied 
‘only by cold water Appliances 
include dishwashers and daba 
πουν 
тиі opio rina un facet 
andis ме bind on the f 
ond ide of a fixture, ith cold 
vitro the а 


——— 
water supply system a prone to 
Teas. Tis is especially ue of 
presse en pipe, tic ar 
itd restance to corrosion, 


DRAIN-WASTE-VENT SYSTEM 


Drain pipes use graviy из салу waste wate away Bor fatures, appliances, and other draina- 
Ths waste water ts cared ош of the house to municipal sewer system or epi tank. 


Drain pipes ме вашу ім or сыг iron, In some alder horses, drain pipes mmay be made of. 
upper or lead, Because they re not part of the supply system, lead drain pipes pose по health 
rar However, lea pipes are no longer ата for home lambang sytem 


Drain pipes kave diameters ranging frorn 114 to 4 These ge diameters alione wase water to 
passthrough cay 


“Tap are an important part of the drain system These curved sections of drain pipe hold and 
ing water, and hey are usually found near any dein opening, The sanding waer оГ a шар 
prevents sewer gases ит backing up ino the home Each time a drain s aed, the sanding trap 
Water is bed away and ie placed by new water 


In onder to work proper the drain systern requires ale Ан alio 
shown dn pe 


— 


To all in he drain system, det pipes are connected to vent pipes. ΑΙ drain мене 
πο system садой the draw ent (DWV) system. One or 
more vent rack [сиг оп the mot provide the sir needed forthe DWV system to work. 


—! 


gin: 


Before You Be: 
Plumbing Tools 


Before You Begin: 
Evaluating Your Plumbing 


те Мыса Gl pr 


Uus "Mine ο 
ὃ purs ше which and кеі » " 
—— ж 

The ps onthe guide ж 

en how so ben borne plmbog ἀκοῦς бу. 

lowing them you ran quickly and accurately 

Мени} cild and hoc supply lines, drain aes, be ware аш, and hu v 

And die pr blew vil hl yo ни уа viia ија to frd wot di presi 


and else ww ыц to meet your vae needa 


ended water арау ts based a 


ral demand on е system, as meas 
rs by iure unns, a anda of measurement ase by the plumbing 
pibe al ut af al the 


Ју capac test described blow Finally compere your water capacity 


then dem waw при pipe rong бе 


quie and should be replaced др pie by a end merae. 


ном TO INSPECT YOUR PLUMBING 


iu 


Shutting Off the Water 


WATER STOP VALVES 101 


HOW ТО SHUT OFF HOT AND COLD WATER 


—— op abe, 
skr recio densi acer md 
fius та ару Ine Надир the ца verme 


Ете 


3 rhe hoe water shuna ο at or near he 


Temrieamrandkajounumefaldehoeme wAkh hasa dc Spe der екіші чай 
Бове he Ties wil isl be ren de ου... 
пета насловима бе. | abr andy lr lta een 
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D tapo vv 222 
ww pc па wt your ut na 
Jato dl sas Пе, he и 


[yn 
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Recovering Items 
from Drains 


ut he Pop cunis 


€ Наз А TRATA фоты Без 
drainage lop that can collect small, heavy items (ike wedding rings) dat accidentally fl 
ino the dan, The main function of a тар snot to catch rings, but to old water. The water 
ina нар scb as a plag to keep ewer gue from raig into νο 
beneath the sink basin. Bah and shower traps ar located near the drain and are some 
Яе through panel in an adjoining mom A ner rap is ап integral part of the 
Ваше е fant part of the trip in thé bowl ael You сап fih out an сіңсе feam a tolet 


чар with couthanger wire sine the bend only goes back a Ме way rom the ile side 
before bending up again: Ва If an object ix swepe out of a гэр ft has embarked оп Joa. 
ey rough the ewer spem, and you may be out of lack 


TRAPS 101 


REMOVING AND REPLACING SINK TRAP COMPONENTS 


Wm 


Posh eth fr OW pti and do 
‘St materi a por home din 
{tes tpt’ by a pee aed sean ені 
Ina pc res ep ae of 
‘Strnad th jon you may eo 

enh ив by wamaqa as hed 
{mse or aye ρὲ mei a 


Dosen ра van sly uns ap r 
‘rent a wa DNV em non 
ΩΣ 


wz; 


‘The asawa pus e= tz тете τη 
apad orc Ram dioses 
‘hela beue you ple e 
rey ro yo aay eed o 
(ате rte nett класы: 
ое. 
ches tary заа ii vote but 
peribit 


Preventing Frozen Pipes 


FREEZE-PROOFING 101 
ttle коре ate ond tor 


Tarmoratcly contrata heat 


E‏ ا 


a 3 


HOW ТО FROST-PROOF YOUR PLUMBING 


тишина nes mde al, Tha cnl mean 
ου. 
end cy 


το 


4 
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Fixing Dripping Sink Faucets 


ο ο... 
μμ 
же tancat body te mal tak и gar our who ind в part yaur 


ins мот Any iting amt 
moving mechanical para ts susceptlbleto failure, Bur addo the equation the ersten (once 
οἳ water pressure working against the parts, and the гей surprise sha faucets don fa 
more quickly een. Е would be abi ила tn аў that henner workings а facet are 
regard as disposable Нас, bur e is safe o say ha hese parts have become 
mom ему to remove and epe 


“The mos important aspect of snk ct ei te identifying which type of uc you own, 
Ün this арт we show all of he common types and provide сна терини; етп. 
In every case, the eases and most reliable repair method is to раіна а seplacement kit 
wh rand new internal working parts for the moie! and branil of Faucet you own: 


SINK FAUCETS 101 


HOW ΤΟ FIX A COMPRESSION FAUCET 


5 con the new Oning an washer with hese 
той ges wd оа Валь трага бе nen 
rer enough fold бе washer n plaer td 
тә dice the watery еткелі Coat the 
ре oeaiei peca Кер 


4 pey or out he Oring the sem wth a кезен исак телен. 


өч ме any maye to ny unk шона. 
Bu perhaps da motel tc = 
emen тре етте eee Tee 
m 
mr Mr ойе иша ө come pa. 
eret reor ae wer nen 
dee tee popa брак ri bu 
S a. Mare fr ee наў 
Те best may vr et oma 
ner a tha hana. 
νο ac you cn fe da o 
‘renin bling = you ce лек er 
‘hore wae flow hn tapped, Ov malit 
Reda e ode com pt 


6 Wrap Tehon tape ont he eng 
irl oer et е fre обр Ten 
gy иһ chame ye lere Replace the an 
αν de Tdi cn md de op, 

acer lenti ode ўр de iura 
men the fer ele ug бе шег back on 
Tha wi Buh ии m he yam. 


HOW ТО FIX А CARTRIDGE FAUCET 


A 


бе engen vel ди wast. To cn 


150 της come 


= 


2 
7 


3 


2 nemore the manng nat, 1 here isone, wah төш 


iiie deo ο. 
адски оГ кине dic рит Г 


desee А каа на нй пока | Ше сенер bone ae cm hun ea 
eres тети per te "ati genera πο. 
roids ве tuse amare Wehr Pat ev ο. 


p= 


L 


5 ее handle, remove the er, 
wam the ишет andi he видна 


Д. panha a replacement cid Ary he кой, she cartridge muy Бе cing the wrong 
Γον wot asi Om, bor ein ero и м reer eg e 
ον тете oem and ser way mil making sr the abe frio he 


της 
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HOW ТО FIX А BALL FAUCET 


HOW ТО FIX A DISC FAUCET 


З пед under наме тим. 

eec resp sl m і andi c 

Ὡς ide Bong demie re ασε md 

find matching replacements. For aleak ol he 4 уш are essing the einer dem ве 
gras you eed tel eei ride se mg etii vite 


5 Lightly eoar the new neoprene seale with 
ο pec maan on a проја 


[ο rerun е fet 
ин 


{Wan γαι EXPECT, Minerals and rust сап corn е баву perforated sena and 
papers їн sink spouts and showerheads. Clean these out and, wii the ware ows with 
vago, o plumber ο water rachet any fiure or appliance, it paseet chrough a 
shu ale or two, Make sure бизе ме fully open. Washing machines also draw water 
‘hough es Clean these screens and your washer may fll fase, Old Iron water pipes are 
“subject 10 mineral buildup, A profesional can replace these with modern copper or plastic 
pipes that reast buildup and corrosion. 
158 тик couriers moro слог то womeownre sasies 


WATER FLOW 101 


-- demning or Ores you remove em 
the eee am, you ш opor бип бе pr уон тај га ве 


a chiral yp laa 
ο 


ее 
ο eU ο. 


HOW ΤΟ CLEAN А SHOWERHEAD 


— 


Shuma ned pip Be serum wi cr 
пара pen to keep t rom sting Wrap the 
Jel da hc wa vag p ptt 
erem 


БЕС | 


у З uenti фе hehe. On nener 
ο ο vil να 
морем vil nr он ein pa Tien. 
‘Seto tree tione енй 
rere sacs nor le pet pocas 


2 оке бене» Му ond an 
‘rams tight owes fr emp of 
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HOW TO CLEAN А FAUCET AERATOR 


WASHING MACHINE FILLS SLOWLY? 


Fixing Running Toilets 


TOILET TROUBLE SHOOTING 101 


HOW ТО RESET THE TANK WATER LEVEL 


higher dn ict. 


‘ce love he ware and cours Rated vr πα] moni dep and 
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WHAT ΙΕ ΤΗΕ FLUSH STOPS ТОО SOON? 


nights е owl 
"may де veio кшт an p, T 


ποσο 
os ок in the поба ом 


—] 
he lappet or ank bal ae 

ота эйи the prom could e iha the 
ον 


2 тешме er ο. 
ра аа на Wine eig 


4 the handle parus an ey ok, 
wr ening them кірім ча pod 
rie vg Replace ὡς handle md ве 
Ad then 


HOW ТО REPLACE А FILL VALVE 


— M1 


1 теди 
крстена er ni el i ae 
кшм оё. ice 2 ο. ο 
жга. uh aman su mm за де memain Вайсава ier 
Геро cs іна 


парк ὡς vive дома hr іра when 


Шеше Compare the bean е Case 
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ον 

Shae sk he i μοὶ an, 1 

ου [gu 
тушп беш диги he el mt X, 
leben ne ae a 


p 


7 иезин pipe ha ар нне 
Тіке epic ange alge nd d 
The angle sers the oen ру. Cur o 


8 тиле wae on ly. sth ge any 
Hine wpaq вико poo Li биш ihar dips каи. A de wae ew 
WARNING! Dont кеттік аео йе Петку mpage en dip once 
veto pipe Te cue of he rel шемен η еп ard enin de 
pelo vu popes, o dan the ink ме Toric d 


3 


prevents 
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HOW ТО REPLACE A FLUSH VALVE 


irae tines en the previous ages il donor 
sup your odes ann he en ep a. 
ong de unk value Bere moving he 
Чай кім rf de water iy are 
Fae op vale омей ca he ші tha жеңіс 
Seater to be tak. Fla he der and pon wur 
ο water To make Вы рит yav |. 
ο бе tn the Bow Sa by 
een water epi sina m Yum 


З υνκὰ the chain om the lade lever am, 


eres e tank nd eal рмен үры: 
dram eld teva eae Це ud wr 
и qu тш боп еш of fir ch ve 
та wu ο 
бешене li fu wata: 


2 Unsere the bots halding he oe tank tothe 


Кади (ar plain дш» Ыше) tere the tk 
andes and aw sgh tel vt sho, 


2 


4 ace the new tun ube өзе abe be 
srl check ee ба роб бон pip E 
ο pe ro al a eng 


168 та сойм ——— 


5 нит ce ба valve Rapper below the ha 
hohe қайты Tighten he па oneal um 
a hani ih wa qud nh ge ci. 

ρε μάν. Over tien may сше nk 
bci. ры бе new qud water шері 
μενα 


СЕТЕР 
ke uber Багно 
te belt heles rd the tank. Then, thea 
ш washer ande nun ὑπ rak ho fum 
tele and ge ет toe риба hr pet 
ρω. 


14 
7 wih he hex num ο aga оын Û Connect the chuin dip tothe handle keer 
кезт, сие ker then wer be wl. ит and athe amber of Ins w lo or 
ad и dom so the qui washer iit ey Паше de cham when ће Taper оі, 
теге water inlet in e bond md he unk bls Lene alle on he chin for ding, cur 
‘cough de hok de bowl args Scu sing of mman сме Auch Ве па ne ш 
‘he што bol vah а навес ham dhe up of (se arena pipe е міне way it Mad. 
edes and razor жарты ech b end hen sched othe previous тай ppe. Tum on 
Froth vank to ен a ou and hen me the water supply atthe nap міне and tet the 
Hck pde water ре valet ο areata) 


"—— 


Clearing Clogged Toilets 


7 


А blockage очна tle bon lames sh water fron the tark ohare t 
ο ο 


THE TOILET ls CLOGGED AND НАЗ QVERFLOWED, or perhaps gorge has simply 
se, lapped he canyon walls but not yet topped the m. Hare patience. Now isthe time for 
considere acon. А second fash a tempting but unnecessary gambe. First, do damage 
oz. Мор up the water if theres been a spill Nex. conside the nature of the dog Is ie 
ly “natural” or might а foreign abject be combi σου 
val biockage down the drain with hunger A foreign abet shouldbe em, төне, 
аа lotet suger ο. duale than tet paper mo the ewer may сте 
мезі more serous blockage in your drain and waste system. € the ші sink, and td ll 
become clogged a once, the branch drainline that ей the bathroom fixtures it proba- 
biy Blocked and your bent eure to call a drain clearing service. 

Lo 


CLOGGED TOILETS 101 


ur 


μυ 
Jinka, tuba, and showers The forged plonger вы cle a 


са 


Ке 


HOW ТО PLUNGE А CLOGGED TOILET 


[nnda P 


νον 


μυ... 


rer he ие в ире! via doge. 


‘to dot ο. 
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HOW ТО CLEAR CLOGS WITH A CLOSET AUGER 


Анны шел" 
ante ted hgh ae rp e 
ерде 


ect the 


3 
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Fixing Leaky Tubs & Showers 


анти etii or енд dipa om the ert 
and ha ern mac ci the aak an be ced to the valves 
soo by he faucet ann, 


DOES vous TUB/SHOWER озің omir, oi» from the spout or the showerhead even 
win the water i штей ой? Chances ке, a wishes or cartridge in the facet vale needs 
ten or replacement. Hut hese parts vary widely by type and by brund name. The most 
rial part of a good repair job does not involve wrenches and screwdrivers Put the tele 
phone and pol a computer That's Бесе finding the brand name, model number and 
mate put numbers will let you get the ect materials yout need to do the job right 
From there, ky a prey easy repair. 


HOW ТО FIX А LEAKY ONE-HANDLE FAUCET 


HOW TO ҒІХ А LEAKY TWO- OR 
THREE-HANDLE FAUCET 


ο hare and word faucets hame a bot wer чі and cold water valve behind вен 


derer бе de Ме mode the gout Y beca 
ааа өсі od conti o ih vam f wate ја pour Wen bib coming ou 
еа à ee da du ndo siio 


2 ратове мина aes causing tae est ee 


be th ал а 


ον vake beng waê y ga atte wrench Y your ure Ба 
S aperang Eor tae rename te ctl е 
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Adjusting Bathtub 
or δν, Drainage 


m—€———— 
wis seso ana hai The drain topping mechanisme can also require 
әмме nd aire 


ΘΟ make sure Кӛ only Ње tub or shower. If your 
sink plug, 00, К may be а coinciden oç may ће that а common branch Ше в 
lag. A sure sign of hs when water drains Кот the sink into the to. This could 
qus the help of a drain cleaning service, or dum trap that services both the sek and 
‘ub nes leaning е lt ala can ый (or worse, water comes ino the ub when you 
‘hah there then the common drain zo all yonr bathroam fatures а Calla drain 
“шлш service. you suspect the problem only with your tab or shower shen read on. 
Мет show you how to car drainlines and dean and adjust reo types of rub stopper 
mechanism, Adjusting the mechanism can also help wih the opposite probleme a wub that 
rains when you're uying to cale a buth. 

180 зык comiera moro сиве то номкония sasies 


BATH DRAINS 101 


HOW TO FIX A PLUNGER-TYPE DRAIN 


prr he anger may 


HOW ТО ΕΙΧ A POP-UP DRAIN 


= 


HOW ТО CLEAR A SHOWER OR TUB DRAIN 


pret ваат 


Clearing Kitchen Sink Drains 


10 


Drin clearing ο and бөге pep fnd the ран 


debes ma ete d pond verto отн u 


week are trypan yd cd with уа exis ges 
you 7 dlls and change to tast until еп. Alas, the chen і dogged: you ca afond 
a plumber Dont desir усте merci a wad of coffee grounds and some bacon 
tI lag dom wok, oul go еге wher it anemone the ep ook nthe dr 
poses explore the rr drain with a hand auger. With the ight tool, you ме Ше Thor and 
Nie thunderbolt Zeus and his rident. You, we are confident, wil locate the log and break t: 
por dag into fe igi p oc a usi, ard ce ai qwan бо mewer wi 
ашары blast of up water You. WIL Win. 


I Avoid chemical log remover. They can damage your pipes, your να and you, and. 
ај dest work very well. They eo dangerous o people, Не that drain cleaning er 
ices olien charge car f you we шей them por oer үші. 
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KITCHEN SINK STOPPED? CLEARING THE TRAP 
PLUNGE IN AND BEYOND 


| 


2 raro seco ο... 


DISPOSER NOT GRINDING? 


ами вачки deni eth 
|in moster doc co und ton o 
aom Vene ыт элеу an о 
(Stee bey by tig rn 
erm mo yi day sewer бй Thee тәү regu std 
ran etal ech τα 
بست ونیک‎ tan оле На di 
даат Reed ade ден бен wi 
ου 


Fixing Leaky Sink Strainers 


1 


їчтє DRAIN. М your sink тру not halding water, you may need to replace 
basket, These ме alie ar any hardware ное, I water is leaking onto the loor 
cabinet, you may need to теме or replace the sink strainer body A replacement 


slide Ње bae and he metal well haz cradles he basket and formsa seal with pour sinic 
andthe dran pipe. 


τ ΟΤΙ 


FIXING А LEAKY SINK STRAINER 
E 
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Clearing Clogged 
Floor Drains 


you have one more DIY ордоп before you call a professional drain cleani 


eta crean pre igen els Them der ний 
nay, With rear nob, cung ший and 
or nag an objet and rg out from your 


М ages bur with mach m 


Cin push orc trough 


һе sure to get through operating Instrortions at 
ge can cause majo damage to your рыть 


Always read the instructions carefully 


ahe rental center fw ppl p. 
ing system They are designed to be ered beyond the wap or through cleanout in the 
Artin, so they do пас peed to be forced through the drain tap Never run a Power auger 
өскен фе poli or even breathe fre, 


POWER AUGERING 101 


HOW ТО POWER-AUGER А FLOOR DRAIN 


(гез есеге жан ger, you o 
Бранск 
ein ol wast ate’ hdi De ced. 
reco ror reply Bow open hen Px. 
Ios one eda mato water 
ο sea anf in pa aed 
σου 


Vienes роны nor s w can 
ehe ру Т келине the cover frorn the too dra 
ee рану ve he сме korn the or drain ing 
τω αν кае ce Pili sede On one vill 
рану 
o ré re qe ps Tann 
а ненна yoo pam tan T ayau дру pee 
ποσο ot tongs mer 

МА 
V yur ageing πα] 
e ede thee al ana 
МАЛИ 


Before yng to fee an. Bench мн 
ο ae рен tum your one 
erat sbi Wa ced кес 


3 Ware trung centing and сиип long 
пјене іі 

(CR emda uen eye psn 
om ps vi bol ang meal аме 


2 ren mci dram ug what ast ed eng ela Fin ced 
Sd Vd шне, The ниш сому ырш | мів асират жми van waw he 
Верона Gre καὶ κ кавези anor deat re nye macs. 


Le 


Adding а Shower to a Tub 


‘Converting n pisin — 
hen you eile ο 
men a spt. 


koncer THE (арға TRUCE stor. Forge he бе rom at Ње heal duh You may 
be abe to enjoy the шашу o a el shower rg во your own home or apariment If you 
haw an ld tudin tub but no shower we show you how you can remove the rout and 
place wi ce equipped with an рес hose cult, А exte shower hose св be 
screwed to thls Well dio show you how to instal a mounting brackets you can hang the 
showerhead and free up your hands Add a telescoping shower cortan md and a shower 
‘ura and your shower tlla ready for шу. 
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SHOWER ADAPTERS 101 


HOW ΤΟ ADD А SHOWER WITH АМ ADAPTER SPOUT 


ο айм желі 
тай he spat a be o 
с να" 


lampe 


Т мале sure he oll pout 


zu ва 


таша bunting oreo the ту 
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‘The bathtub spout may seed ο” 
irre фе ona above. You эво may want add a Hebe shower 
—————— 
yip. 


IN MANY SITUATIONS, NEPLACINO A WArIITUR SPOUT canbe almost шашу 
as hooking up a garden hose to ап doo эри. There ae some situations where 
ива more dil, but i rey simple The соб time (кеі problem в. 
‘when the spout attached о a piain copper supply nipple, rather than a threaded 
iple. Ya ke this is the case the spout has a sere on the underside 
‘where t meets the wall Many bath spouts ar sold tn kits with a matching show 
‘rhea and handle or andes But for a simple one-for-one replacement, spout are 
зо separate You js need to make sre the new spout is compatible with the 
Sing ripple бс pager 2 and 200). 
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HOW ΤΟ REPLACE А SLIP-FIT SPOUT 


2,4 


2 ean the upper nipple weith steet wol. 1 


] Check underneath the tub pout ro cok for πα find amy sharp edges where the nipple was 

an aces ο ο nds peut ro them nut wäh emery paper Then 

πο ther irked in нит wth Inert the D mg at come ath spot omae 
ο ΝΣ merci and 
μμ ων pal ehe pour bayer he ple n sn pee 
< ‘be рот 


2.6 


3 wasa spon wpe веце ο upand hen 
πάτο jes ت‎ ig mg | phen cto Бен іі подне бе 
mag the ann ar hama. o Vil end of e он uh aptat va Do 
ολων νου” 
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HOW ТО REPLACE А THREADED SPOUT 


=) © asa ppt мі кесі 
5 


heny de Пи sereme m 
ο ου 


алыш” 


LE 


мо” 


З vas the new spout onto the nipple ii 


ае spr pl pa sx ска when gh 
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Replacing Widespread 
athroom Faucets 


pe 


нери йена ο 
η 


WIDESPREAD FAUCETS COME IN ниска INSTEAD OF оне: a hot tap cold 
"ap and the рош. Each piece a mounted separately n ts own hole in the sink, The hot ae 
cold age (ves are connected tn hoc and cold water supplies repel The spon cor 
ced the valves wal reinforced es hoses The great advantage o this слаба 
ıs that you gain бесін when locating your spout and hans f your faucet set has along 
enough bene, you can even стене arrangement uch at locating the handles near one end of 
the tub and the spout near the other so jou can tum the water o and or adjust the tem- 
perature withou geting up Even models made for bathroom lavatories, ike the one you see 
er cfi sy сайте gen opto, 

(е. Swe your paperwork. Should you снег need to service your faucet, he product Мен 
ΤΟΙ; 
ΤΗ 


WIDESPREAD FAUCETS 101 


HOW TO REMOVE А WIDESPREAD FAUCET 


ο he compression mat connect 
‘heh au pi eto the top vies К 
y tane weh ere qii mare 


Д sing a hanin кенін dime le 
deren riera beg сто Cut en al 
νο said d 
πω сиу fom bow. Ramos de 
рти би бе иен шк. 


З wawa the coping cus hol 
πάς рну wi em бе et, ng he 
"uer vira wreck. Dor te d 

тш app mas theo mal es бе 
Trek de mir ier the td fc 
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HOW TO INSTALL A WIDESPREAD FAUCET 


1 ere dunk she ва pont gh 
ne ofthe ol a ch ишу e eer 
νην 
η 
e ο ταὶ баке a ew іі 
Жа. ааа дене so die ае gested іе 
сн manufacturer pape ah fc €: 
oai ie lr {aes ar wee Docs a эл oper ee 
μου νυν 
"cand ње mourn m Others haw oniy а 
seeming hele се фан ба ам 
grat wi pes aan wrench ccn 
τη 


З oant she valves ro rhe deck using whichever 


ni | Sotelo thea до roaming dat 
To ὃς model ean koe. a тата | nue the ale te ded. Mae ae the 
potione rere deck hk (th plumber foul лит vae nal has a Moe сат 
ay and hs valo seed Сон ble | ikk i th ры (rom de Бо 
бешин ошо ае Rom sote allel nadie hot wer ae (d стара i e= 
рану iyaw l wan ber би о. le ae Im ih aes 
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HOW ТО INSTALL A WIDESPREAD FAUCET (CONTINUED) 


vira 


СИЯ 
5 onee uive anusi emote ____ drea Deal 

КИ 
зло aan akak sao pace The py ома 
tring Tong ates de are 
[rentes 


8 aac the spout The model own bere 

ου no Por e ο οι 
xh tbc t 

tually vit Tim. 
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O) ut your sink dè moe hame a pap up sopper, 


pana! exo mrk losa 

Στο 
боле с там ы агы игы и 
"rom Deo head ὡς por rd gh he pes 
ара деби 


>: Ре 


he Pandas are 12 umn om te weater apply amd tea the 


Installing New 
Bathroom Faucets 
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vies ln the facer 


ОМЕ-РЈЕСЕ ЕАЏСЕТ5 101 


peres ms 
μυ 
“te replace he old bes 
‘Thee tet ch 
the sap valvae wt eine companions срна ata а the 
ΞΟ: 


ponte шенесе 


амини Mahe a the eet ου нон in cortine әке 


Равен PUTTY а ie mat ed sl par нен 
тенди а ht ө ed art nd sel rid fe 
πο рени that may be aed nnd af ein ap 


ο una rata sink. e 
TIMES 12 bss pls pio 


ΝΡ 


HOW ТО REPLACE A ONE-PIECE FAUCET 


=== a 


ЕКТІМ through tie holes 
тш тш пе бе арест hn gn he 
nour пиз иһ a bann ech unl Ая 
abet pipe Jon compound ne ah de 
tp sae tha he el uo he бес 
вата всяко бн. Vind ges shout hal 
πο the wel 
‘pth ia Now pen the цо nus 
Жеш pee win a Man erc 


Πλ... 
gras e pr he ane place а ad f 
Tote nen adem af dg e 
m Cil oq er lade fon ming 
Тоне Comer ench lude ктен weh фе app 
desc Наг Сай 


б site the tt rod af бе new feer imo ha 
reme he нера oper. Wine Mind а 
de way oen hen бе deste ler 


8 ascen the str hom бе ве 
υπο” 
nr ње ар 


—————: 
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Replacing Kitchen Sprayers 


KITCHEN SPRAYERS 101 


HOW ТО REPLACE А SPRAYER DIVERTER VALVE 


HOW ТО REPLACE А KITCHEN SPRAYER 


Repairing Burst Pipes 
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inter чору pipes can "—— 
‘ae ke water ang ам spans nde бө plpa: st tum өй he 


— вы 


р FREEZES AN your fr pony may be gering к working 
ΟΣ 
Involving clamps and sleeves, others, срок pues and fiberglass ар. These repairs usually 

ih à weekend okay We ako show you how o apply full slip repair 


оп get you hr 
йыр, à sitet рыз fa. Whatever көрін арин, you міз, ple, pla 
determining ) the diameter of your pipe and 


Неше, don eave for the more without 
ihe materia of your pipe. 
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pipes fh бун arate жа 


= τν |. TT 
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HOW ТО APPLY А SLEEVE AND CLAMP REPAIR KIT 


HOW ТО APPLY A REPAIR COUPLING 
TO A COPPER PIPE 


2 guy hen he mibing eter omo ње 


nem ener riae 
eie reni | rene n 


ic jou cn ab yap aro 
αγίας сара tabing with an nie der 
кран a the qur eng Ton of 
Pre tbe replaced Tha ee pipe 
yor he damage ата Те cru eon 
тшк al bin dc bare copper etn of he 
речено 


Δ so men kg απλα 


З peste mise дерен het» pem niim 
pila bak on ре anger ‘ing wa die wana. 


Replacing Kitchen Faucets 
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ешн one ths the une coron, the pre неді sn, 


sa EXI KITCHEN SINE FAUCETS ARE DECK MOUNTED, which means the 
ul af the faucet mus om top ofthe ack rim of the ink or counter Түрі these faucets 
tach to the sink or cournet and oe ht and cold water supplies though three holes, A 
fourth hole may hold a kitchen sprayer: Standard chen sinks (or pe is counters have 
thre or ur ler ced арен es ollo ne ater that oes бе те mu 
ber of holes as your cue model, bough any ol holen thar aren't used may be covered 
ων require ад 


Sra lang ие ee we arri hie opto wa, ud re а vir е opo 
and a dishwasher ак gp 


KITCHEN SINK FAUCETS 101 


СЕ 


жш 


j(————— up bes ment 
be connect o M ond ed tr pps 


—m 
ο 


oe ο 


HOW TO REMOVE ΤΗΕ OLD РАЏСЕТ 


HOW TO INSTALL А KITCHEN FAUCET 


HOW ТО INSTALL A KITCHEN FAUCET (CONTINUED) 


VARIATION: INSTALLING A KITCHEN FAUCET 
WITH PREATTACHED COPPER SUPPLY TUBES 
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Replacing Pop-up Stoppers 
20 


| 


Abm керер мере may in coito анти change Het ate 
oper а ibe and ee appa under п rnay naed ta be oped. 


жоом sis that are opened and closed with a knob behind the spout. The stopper з 
‘jus the glory guy μου 
sce on cu. New aces come wit their own popup stopper assemblies, asuming they 
е ene. bur упа may also P by е —— fom the нар 
Per to the pipe that drops io the trap (he trap is that drooping piece рр under 
your ink If you choose to buy a popup sopper sembly, we recommend one that hey 
brass under the chrome finish. This wl hold up beer to time and abuse than а planie or 
gh gue cal model 
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РОР-ЏР 5ТОРРЕН5 101 


Popup stappers keep objects ет taling doen бы drain, and they mako 
pl e popup topar doum эрии the Пада Tha Мода wate tough 
‘hes drain, but waar may sil avert he or chanel and get 


in ope yan om бо ag vow к= ο 


dy wi ture yu aa а wanar rumning na plugged bain 
m 


ЕЕ 
КОРОК 


ο ο ο 


о =. — Lal 


ο το ο το ο ο. 
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HOW TO REPLACE А POP-UP STOPPER 


Т Pura busin ner hep to catch water 
Laven he m he out and inier ер 
Hend by hand rw charm pe ad 
remote he bend The trap vl se th op 
body шіре when he nte Lon Кер 


A. 


ed 
ln remove he bak ни othe оре bch 
Tir ће aper bady αρ th e 


2 Une the cap holding the and іна: 
ране зе нын 


A Clean the drain opening abere and eon: 
лен popup body flue by he fa wer and 


ἐπε underneath ed an 
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Б von ron pet ty ect 
hawa ci ee na 


nny иг dinen he lang: "атаў бе 
дими aerate up ude өй hen 


Кау tien йе ck with la type Мел Do 


the puny sent Cam ff the gusset of amber 


| 


TT Paa the cap behint the ball on the pirat rod 
t hom. Зина hole и the desi with the 
Spring dip and hend he long end ὡς μας 
Tod through tbe dip and evis Put the ball end 
Ehe pivot md imo he pop up --Ἡ 
"d nto hl а he бе καρτ ат кете 


6 torup tie popup көре in the drain hole 
so the hole и üw boom af m ро а donese to 
"heat of he wak. Pr the eed 

уо he open the bof the рор ир oy 
κ“ δε ὕπο тете 


В cn ignoto a 
seabed Poh doped dm 
(Sy epee 
elie diya Sen pera 
ee 
anne 
een 
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Replacing Toilets 


ορού tol pl, nd the tet өткенен ае to 
sing tole as serca tha peras probleme kar modale 


жидегі a Ben Franklin would му be penny wise und pound бін ATI οὔτ made since 
196 have been equ to une 1.6 gallons les per Dash, which has been a age challenge 
forthe industry, Tela the mow evolved аа toilets have wide pases behind the 
"os and wide ο орели Јем that fate short. powerful 
ање Tit means fewer second fushes and fewer clogged tiles, These problems were 
common complains af the бен generation of and cine ον 
inferior models тошу See what ойе are тайа a your local home center їп your pice. 
range, then рә online and see what срт екревепсн with those model have 
эе, Мом oen go рој a "de bugging” mage when probem ја ad ва 
functioning paro ме more common. Your сена should include case of ntllon, good 
ish performance, and п Wh a lirle research, you should be able o purchase and 
ου ων η 


TOILETS 101 


кеші елменен one 
ο 
+ Nand tal аде 


HOW ТО REPLACE A TOILET 


2 arp each nk bolt ти with ho wretch or 


1 алое dhe od Pen nm water ina men as ou sb ca ri t 

же rp ale ee рар 1360 you habe mie then ws ae sated cer 
ede ence ο ο η 

pw the ok ари You may очи вс ne lo сет he 


Тршће kent bel wth an per ended dne 
awayu ua ha Dere odia sep ceso es Reno and шан eni 


ee Fae pry of me tuk tunes, wth ase 
die ete wrench locking pers or 


jour calpe раса teen he wa ок бе и παν, 
ТГ ο μη 
Roe suce dem ші emot Ana ram, leet ако ak wth eral ае. 
ἂν ὡς nl sa aca fos ating e Ore dein api bag ran 
lwo hough one gde of the nut TU he der Sparing e baa tawar go 


234 зык couriers ното бие το nowronnen masice 


HOW ΤΟ REPLACE A TOILET (CONTINUED) 


© Anach the tilet Sm шй core with 
забраў неў Ара 


um: 


ES 


р Wi the nn reda nib 
eva bank hop) whe hand agen демі om mide an 


ТО кише tank on the рый wach 
ron opening Bl drea bole lex Pa a> 
νυν 


12 took up the ишет apply by өзгесіне 
the apply bet би decade ve ih de. 
Sri so proved Tum ea the wer tet 


11 Yeu may aabt the bolts wih a large 
id er m је e ak ie 
Sa the no, nor te ba ou moy p dom 
litle side the oor othe mar af e anc 
lee y den he put by and Do ot 
посеве тб she шй. The unk eal 
red ed able nen ye done 


7 
pee 


эсек й roe wth he shh he 
Openings αι ak of e im and aching a 
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Flooring 


This section of he book wil help упа ber understand the бане урек 
of Mooring so you cen approach mars and installations with 
comience wil walk you, sep by ep through 1 very common oce 
рта Even you have no ο 
Вай everything you ned ig hee un muli — ас 


pom pa 
ο Patch Capet 
Кени emis Fede erg 
e: enon сиви. 
Gero fin ning Cot eos 


"перер spinon a бода ring Hameed oo 
Png Sun Reon fm ang Yd an 
по mg unire Fiera 


πο.” 


pd 
pe 
бэ 


Ὁ кекке сети кен 
Mpg Corro 
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Before You Begin: 
Understanding Floors 


ANATOMY OF A FLOOR 


— 
ooo. Те obio roy be ag 


ing for entra кани 


Before You Begin: 
Choosing Flooring 


Todays homeowner faced vith an extensive ange of oring choices: Selecting height 
"oor can ато be hander than installing he 


AF installing new floor, fun to choose the colors, patens, and other design qualites of 
the or you desire. Bur there ar some other quies o consider, одит cos, comfort, 
емесі πιὰ κόκκος καὶ dain 


The varying аат of the floors discussed here wil help you decide which loor i 
best for your space. For example, hard flooring sach as ceramic sles or conr tough, 
strate and preat fır Hig trafic arean. Бай бооп, ike carpet, ae stil po polar in bed 
rooms and ving areas because they ofer comfort, wath, anda feeling of шу 


Я your floor are адут homes haw four or more types of Шеге the 
folowing discussion wil help you recognize their strong poss. Knowing what your Door 
can handle helps with minimc, decorating, and drang 


[=Т= ыі Sith ping i ri Tiny 
Bock shape of uden Decorate for obvious rasoma. ας with nga one 
дете mae shese оно Bough and can witana high jomas und shen Tour om ара” 
Туре ο messy the Meor, meaning hey a ot 
νην to these 
‘Sie Al paquets ere scwebe nce Darco отменит Alrite 
teng amaga ut ου 
duke а сатын. рый μια al πώ 
Tacka bes dry Skt жанша fine óe appearance of oer 
КЕСЕНІ forces and ване. 


ου 


µε: 


Maciel vol loncing mater a 
тт. маза hard 
‘ip fh waq dees ome ep or ar 


ran rund in place via ae κα 
ple alo ue 


“ie ome Wa ur wal cet 
lid wah rg such tackle аў and 
Padding, Cation backed ape Buc dy 


p „зз 


Before You Begin: 
Evaluating Floors 


Ном coverings wear ош fee ο nice bocas they get more wer and 
тен. Surface damage can ac more han us appearance, ο 
ада ia routed е os allow melate to wear away а adhesive, eventually pushing up 
‘he Door covering ог Не. Hardweod Doors ose their fich and berme discoloced. And 
loose Попова squeak I that problem appears го е minor now ве question is: Clean, 
sepa reglas 


Before зен that question, you mus thoroughly inspect your enti floor Look for 
ska tm perds Yc, pat ро дон Re meh реч 
ο are lied io di section, Once the problem ts clanilied, you may mene on 
to the rep project speci to the problem. 


Cancer Bons are hari and бизе, n] 


== A seve damaged seem of tie or plank may 
Look foe rears sains, or ne wesc сира. ο (ar s being done m pho) 
mig he spons дами дните e fen ae arpa Normal wear mu ar вани 
жаштап plain proce feast δα никог yan Of ай dir fon kot 
чү рине зә edn do the ck "rii Uninet unde, Ofen 


ος damage aren may De тия a ach tahap id toe Srs alle 
poires реки 
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Before You Begin: 
Cleaning Floors 


μυ 
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CLEANING CARPET 


say uie 
nde 


CLEANING CERAMIC TILE 


σου 
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CLEANING RESILIENT % LAMINATE FLOORS 


Remove tough wana wah mineral pit or 
τση 


ucher, dpa иһ and wr bur ht 


eitis] wien pde. 


Ос же map Repl dry тири and 
Sit ness kaman q et eco ot 
Че nthe реце lpr sheet min 
Une say damp oh to pick up dor dust 
Suh силе or ornen opel around 
бейиши, vien macan endo to кейе dar 


оп viny and laminate, yau can remene toh 
spe i i naman 
Joe, wpe he area wah йе, damp 
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Repairing Splinters & Gouges 


мм Norbord begin opine t goed des to три bear 
‘he lint completely digo nd арно won, completely 


ans bite. When hardwood Roos are damaged by high heb or pushed chair legs a portion 
be gram may оре becas the grain of wood runs only in one direction. sper 
rather than imply creating a hole. Floorboasds thar have бет or gouges don necessar: 
ily hne to be replaced; a splinter can be кәні with көне glue and a hole can be filed 
‘ett sme wood pu 


SPLINTERS 8: GOUGES 101 
mi / Еи 


HOW ТО GLUE DOWN А SPLINTER 


m— 
кер» κῶν 
ee: 


те иш son e. Mor e era 
Spinner ro оно des 


I ο to dry Cover the parch 
The earn pe uue a py ο ο ad a coupe vf ода Ler ie. 
Do pet стой he dh weh water ee dy ок. 
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HOW ТО REPAIR А GOUGE 
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1 amall oles weh wood putty Use 
ре аў ар Sand vi the wood gram he sp 


теу баласыны on cob rc om 
к ον. 
o pres he putry In is she deer Токат М be pur eher and the ae 
‘on inte бени ο ο ο вм damp da 

rm the эта Un dar te doli whe 

бершу вий ты och ὡς len wh 
ορ or Allow tod 


sana cen. ите би, ариу mann 
ο y he nnde 
μπα Rend th БЫ nthe pre mau 
"aspe ordin wood oes Wo in 
ος 
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ру сео ens of ch Bec бе ihe [no 
тате an shar wach ware onthe ard 


Fixing Squeaky Floors 
from Below 


m———— 
реа Мен and lint P— g— 


ΣΣ 
neca floor talking bak to you ts no mystery; ГЭ just the sound of wood rubbing agalnst 
кіші o кебе pce f wood Man ur the not би king Û р cred iy the 
Wood expanding due to handy contracting о купен, Wood e very porous mai 
lu does hat. 


o how dp we make top! If you have acoso the ита below the squeaky oce (ar in the 
case the nde level below has an unfinished celing please ed on. 


HOW ΤΟ FILL GAPS BETWEEN JOISTS & FLOORBOARDS 


2 e a Squeak: Ender, or ander compara- 
ак Meri би ора prit a 


ЖОО movement 
wik ο ο tenement jin he geal 
πε uo he gap to Dort ema i aol eg 

Tee рр apr. Wai а бе pue sd 

ἂν docet de que, pto Sep 2 


4 Sipe washer and he ru oren the rå Wits 
νη 
ра eg или Jl Ан! нов 
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HOW ТО CINCH FLOORING ТО JOISTS 


1 крал 
cated gap tween hc w 2 


ων irse wa nr hale Wle 
ο ана е а seed for oe 
Коч 


Fixing Squeaky Floors 
from Above 


inviting bus sunl is problem πο oo emit oi decli below the 
squeaky floor is unfinished, you can go downstairs and actually wate for movement m the 
subfloor while someone lse walks сп the floor upstairs, I you can't get ro the floor from 
don you bref fa бр fum abore This done by sting oe рига жабе 
rali her down. Altern, «squeak ener designed special far above Doors muy 
кеші, 
ο νο 

+ Apply існа to the ο to eliminate subile squeaks caused by dryness, 


+ Safely ше a bam to tap lose oras nto place. 


de smal el tough the surface of the Moor suce nal gaps, and 


SQUEAK ELIMINATION 101 


HOW ТО SET LOOSE BOARDS 


Ου 
Крон 
пе На т” 
aed rid gp uri ma 
melon fo ops "ση 
Jas Par apt ur ja, 
эша тә the wend танир «περνά 


"dem ded ни Киа бе нё 
тте ppc тк any емі a 
Sy dampen te dk wasu oe 
ony шшш poder 


Же ston modna the tata 
nr pen u yu gato e ater 


Hen. en up the can dwn wher 
here өрі Wap 12 crap eth of 
ТЕ shal de) Ina bry waq wesc дыны 


κ orca hy оке 
oor abit 


sicut Wire den natal ora can 
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HOW ТО FASTEN LOOSE BOARDS 


EEE 


ο el plo heles δρ, 

The gl isto dal је tr fo 
pad the bo 

ery deli e Абе nda ji, 


З ana halen weh woos py usinga рабу 
Ine oce the compound но ве bole by pres 
nete ie Made dural es Пи om 
"Be eoe Allon the patch dy sols 


re 
ا‎ ет 
еле” == 
= ee deeds 
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Repairing Resilient Flooring 


Ar pockets andere righty and they ony get worse over time. 
Geh inte debr nd тле 1 stander ће Hln, ma washing 
ου 
ο the shent at ingl plaen: Tes problems mat be 
зат mn 


mus adresse, Air pockets ат caused by the adhesive no longer working. This com 
топ as floors age, nd the resting bubble bs filly easy to дейме and rebond o the soo. 
1E mot atende t0, the area will eventually handen, split, and crack- making the problem 
more noticeable and difîcule to f, Even a curled edge on an otherwise healthy vinyl Ше сап 
Ye easily glued back into place, If the ер does bald, the enti tle must be replaced. 


µ ΤΙ; 


HOW TO FIX A BUBBLE 


ur 
ο Ου yi 

Зима бена Πα allows avo ӛте dad md one le, 
supe buen the u al este ire бүз 


Patching Resilient 
Sheet Flooring 
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SHEET VINYL PATCHES 101 


1 š 
ο... — s 
by patch. Sometimes uw rian bit and lacs of debris rta көше 
та, And ο s net complete ο 
ifr on your rew pateh- 


Tr 


ените Vy ht ng ht hd ny und th 

ta 

eres ha mcg e awas nunt Rh e Conan mer, 

У = piece be completa ке: 
ουν 
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HOW TO PATCH RESILIENT SHEET FLOORING 


2. ay the pach rt damaged aea, mich 


rng οἱ η 
acres rule Пат йе pe ara бе "Nor de. When the і eens 


5 scrape olf he remaining adhesive wah a 
Py kad, or che Work om the cds tm he 
Teen е кешенің бор Du ror ed 
ο vo ape ro the ure 
ed iesu men 


= 
И 


7 set one edge of he pach прые Lower he 
ach one teenie: еи mo pa 
only pee vah ολα oly pito e 
E ol ат rie rer nd work 
тин ве ούρα working out air ll Wipe 
правне δα recs он he sl i s dem, 
dap dot or yone 


© Ant inne othe pach ning te 
οπλο κο) 


8 Let the ames dey oem: The es day 
hae бе sims wg vam κας Ue ao 

¿pod ишег hinner dean ihe ac. 
Ме ο о the uf 
из ton Us m η 
in bead ol sealer omo ne 
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(2 Repairing Loose Carpet Seams 


задна ен ктө 


no can atch ne carpet sar and thar 
тй hem ay rom the шел tape, συ 


тану logre wear, or improper installation. Whatever the сине, f the seams of your 
ено carpet have begun to come apars, fs them at son as you сап. The longer 
wait, the more likely your carpet ray and the mor ου 
under the curpet The good news ñ ο skills and simple 
irl Bato ск ect ey кари eer end 
lem youre 


yuan defintely ере 
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САВРЕТ 5ЕАМ5 101 


pet seam are held бана wh шоп upa dover the сир pad. The 
ape sicht the nde of he carpet H the carpet аза — 
pe okay И nr cabos co ὃν tapa dd be 


аа eh imig brarti eli 


стена саат Cue emp ot a fn 
m——— 
Ени са 


ο ΜΜ μμ. 
te site en Кеч 


HOW ТО REPAIR A CARPET SEAM 


2 intere ate yl 
een reip 


repr sie ne in 


З мале ο... 
کا ا ر ا‎ 
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4 pace the seam tn cna boani оков carpet 


teste ape gue, Lt the carpe op em ower 
"Bei d ly dev ὡς irm dow te cire 
leno de seam Go touts те 
denim a couple of mise. 


(телімін сори mil e жеме 
- cape vote seam pe wing چ‎ она На 


Sr dai паа mmi (ra 2t 


slong ea ee 


νη 
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Replacing Ceramic Tiles 


зем he на WI the apprpr ala w be ной po 
; и pai, the mach ar # you hava ву 
hil ese denk ol he le 


you have a кіші replacement tle. Before staring this project, бор around a be for the 
ο ile If you hare to by a new tle, make sre you only look at ile жегір for 
aces Take the μια тенелен of e broken Че wih yon. f рове одел pent of 
е ке dong wih you s the міс perso can math the finish and compost. you 
ани cane rarement tle, ring he problem ine a design challenge 
In replacing a few ses т a pattern of your chutet ο 
ill ез for whatever reason, see page 276 for growing nd sgg areas, 


E ο. 
ted le Th ed rs re te Ba cn 


HOW ТО REPLACE А CERAMIC TILE 


2 ronca насы cai, use ham 


1 wan a ese tipped peut ον apply firm ‘ver pace hee iy tapping a rais 
ka puki enn ctm бе pti μή ner pud oi. Aken бе ii 
copre the ingens cps of e de Doro "cai cd, aciei py up ебе 


4 canny окт това вить 
see ter rp еч 
meae πα be pon 

лицеја на бая 


3 мыле њен аа нае Меер om the onde me 
e rca md geniy up the ο ο the mug are wi snper ere 
rud dip іе yon de damage the I age reinen Hr wt 


hop sean tle ca a jog мен pr he 
ο σης, hse eta ot ys, 
Wes мое ш art gre e my ls ta 
hs e lr mise ey cn dem cir 
rn hen an anne wa qas. еса 
иди 
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ALTERNATIVE: HOW ТО GROUT 8 SEAL LARGE AREAS 


1 To grout ting area, mica bach of 
rar кишш ο a e eco 


№ 


2 rt got слеће бин штапа 
rr he rat ors Po dorm with η 
secon or the иа Шері ne јава 

ide fec e йш M" md dugu 
бон aco the Je ату apply he 


3 etare өруге gost eeu te ct he 
Lande nie r3 i1 mits hen Niere aene get ete. 
re ee ent tum totes а gost om acing Bote 


το; 


Керјаст 
Laminate Floorboards 


Ба plank If you have a Доден "outing foor t 


arting st the wall and moving in until you reach 
time 


lank fom he weal it ie пк 
0) aly bonded mire planks have adhe 
you remene the damaged plank you rum the —À 
falling a profesional you rd that your mint leks comple glued 1o he sb 


LAMINATE FLOORBOARDS 101 


lend dert A alain кені pred Wa: 
roi for aed protection and duran The prit fi 


μμ wear шуы. Th tongue and groove planka f 


ενω 
ρα 


нодо тъне шун ot wood or ped ht рата the шегінген 
ОЕ воа qar Бани 
Sedan na wasa поука 

νο 


ο... 


траўня cte competa тен тп 
ан 
‘ring tine 
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HOW ТО REPLACE LAMINATE PLANKS 
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1 Dru a в the о the a 
рт d 


чн nimm wi x 
ща Sint coe te wed куаты 
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treme the ngs on one lang and one Ó пу the graves an the replacement налі 


‘hor en ny replacement plan ce doe tothe πηρα he routing orn 
Clamp src pued replacement Between νο 


ke dean αν e ud 


fick | талабаси Y pl 


τον, worst ash wth ee ве oor oc 
he roster gh ong gi дану move падение you пани def ee Sand 
dong bei εἠε o he pleno | any rough dl hne been only 


ο gos vta ne and to e pink ag 


ppm (¡PP 
as Bici ан rane 
рне | Παππάς 
ει σα ai ἵνα ο учым 


Patching Carpet 


CARPET PATCHING 101 


тен а ена et Th r 


ΗΟΝΝ ТО РАТСН САВРЕТ 


КИ 


З st one нео! the punch through the dam 
ο sa баран tog 
ine pe paing we der tpe medi 
Зенон e pi he dag сера qui 


5 Line up your arrows and prem the patch но 

pice де си Libra she РЕ 
Lone de pa liza 

vak a κι hit long bere ig йе сире 


4. Cur four lengths of carpet seam tape, each 
чт бен an rdg еси о aa 
үйме semara Conor half of each 
πο dinero лома йіне and ten 
slang be unde gs cf the original агра, 


| а tv көнені карім ear 
ин 
pis 

a wnt nua a ida 


заараў bi ome n сүзгі 


ο 

πα oe te‏ تھے پا 

ση 

ead о нн ава a et 
head uam adea done 
ЕЕЕ 
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Removing Resilient Flooring 


msc 
adhesives at proper eave blr stating new ent lo 
Ing the sls may етеу react to the new maturia amd produce yeh 
lon desertion жөнін ο the vinyl oor —— сенен 
ый with dearing ror tan et the то foar- 
Ing should be removed entirely betore yes tal new Bio. 


rar tn до so if the sre is n very poor union (or f you plan to replace the old 
‘alent Boing wih comic le), Ой ы сине yellow clan cn eesti ду 
out and crack or seep through the vinyl, damaging new oe hid on tep fs. Moreover, any 
unevenness ог debris under the ld vinyl wil deariy show through new resent Поов 
‘Note Лаа tht ein oc an nr йи at ort кор nad 
ing resent flooring, hardwood, or carpet, but only f the eng ουν 
sound, Esen if the exiting flooring has loose seams, small tears, or air bubbles, then you 
us apply екікшің leer to the вине lone and lt dy bere Laying new sse 
Booring Alternatively you can lay a new улоо underlayment ove ће old foor or you 
‘an remove the entire subfloor wi the vinyl Mooring and lay a new subor: These meth- 
liue wer ken f ўва бы] utt ioe i being hey dara аа 
begin to remove fillapread sheet vinyl, but they are aio very time consuming and require а 
considerable amount of precision: 


SHEET FLOORING 101 


m—H— νη 


ТЕГ 72 


Tros hat aa 


HOW TO REMOVE RESILIENT SHEET FLOORING 


» - T 


happenin рін where he pe span 
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heed «іле ned sh ar 
АИ 
үк пен wor adr spin рам 
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Removing Carpet 


11 


—— sean ee зет. 


voy τ oil a ба pe d оси E таті werk Бері сю ame 
sone поостри yoa intend ta hie someone o il ne Боа Сира. 
ls cher nal wih tack rip along the perece of a room, with adhesive spread along 
ie perimeter of the room. or with ads spread along the ene oor 
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САВРЕТ ВАСКІМС 101 
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vor af the roam Once Неа trom the иа, the срама Qa 
add carpet hs a foam cing Bond Yok sed oth erh un 
m——— lt pad vl sic t 
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eed win for 
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HOW ТО REMOVE CARPET 


pm 


[eed nat κα editori ке сте 
ls seed wa εκτος о ied oe 
ce на нүш id a 
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Επ onde ee 
{aor wn ane Fem at p, тенше 


eed cond te preter чөе 
‘om ning ` ay als For nom wont 
ο... Bare ο ος 
Mie cope sorde Б ел 


4 ου. 


{a lng біна ei τον doer ape, Ya may eo pl pon de. 
Tus wie sore бе fuor under "eese iri Не caps ры во 
de joa hove word Roar Айе беби | devi ou wer κ dde w sut ror ec 
o ec oe Dodo decaer PETRA γαι наћи ct at rd ка 
йе сири мек vote banl citing ὃν 
Жама ame diem cnet | E m mem ir 


fere cape pad quite Ca he ase 


ο... 
ЖЕПТІ erede ыы 


mem n somera μμ. ον” 
pus was κ down vil pia dle away I R a Е mer de py ater the ck 
Шешем pad nil amaka tod парі de walpa pinces na hammer ορ Ве han bent 
ημων Gin and anon бе ΤΑ ο ihe pey ar underneath he ud ияр 


шы ου ру Бы 
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Sealing Concrete Floors 
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CONCRETE SEALING 101 


FT 


[re ster дере са он ан ο оа cn et eco 
үз боо hs been adequately cleaned, pour э фм of watar on he conta 
ia roy o ΕΤΗ 


ee Whe ter bead, you may have les gi Detergent ed in 


HOW ТО SEAL СОМСВЕТЕ 


1 cim and prepare the mitice by Пак weep 2 мишеве oe with dean vts The 


pr e orea sr eli од әді Evin өрөт Wa at nena in 
ον ου 
steed Def oping кэл, Te mies νο rd Mow worin pne 
Vae tyi а ro alar yt Br pr a Bê hd o br V c ТИ dort а 
Μο уш hero ron tho кеи us bar y gu nt ara 8 ne. 


EN AOD deri ht does not pre Неге ame e and кш 
br ol пе nn 
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Ben enge ston det 
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ο Ant ma ara ft iy rc ten m s 
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HOW ТО SEAL CONCRETE (CONTINUED) 


Атеш ojo rit ow ta t 
a a a ا‎ 
μη 
јаја атағаны. 
ο ttv ¥ 
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HOW ТО SEAL СОМСВЕТЕ (CONTINUED) 
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Refinishing Hardwood Floors 


ing your rod бооп а finaly wort she hard work By rele 
in eating tos you dey rte ο 
o dile and ang ating They eu best, 


RANCE OF A HOME. And the fc that very old hand 
бооз can be completely ered to showroom condition tone of heie real advantages over 
other types of Mooring, Refinishing ое time consuming, тему, and disruptive 10 your 
Клод murine. Depending on the ize of the room, he prepared ta devote a weekend, 
аа 


ува dont want to do he ete jb yore you can sl sve money by doing some prep 
‘work youre Professonal oten ο and replacing abe 
molding, naling or gluing down оне boards, lig gouges and dent with wood purty set- 
"ing prosruding na, purring up plac, cleaning the бооп, and even moving fumitur. 


wore M your or are lee than 14" thick, they are probably unstable for refinishing 


REFINISHING 101 
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remet nat egeat endo кете eai rm көш» ыл 
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HOW TO REFINISH HARDWOOD FLOORS 


i вераў ο ain ener being 
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ШИ 
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ΕΙ 
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HOW ТО REFINISH HARDWOOD FLOORS (CONTINUED) 


8 o aná arto reach spons, fist use a power 
a ha vt Dc ва еа 


Fc md 
а airoso ot Ao The r vant yoa киң жеді dead rema Pal 
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Painting Wood Floors 


m 
жетел көзі leat uy enat f paint to мод bac е blanc. Yr 
— — Ó 
etit toad ου 


тау need work, but a oor dean haw to be не or damaged to benefit m paint 
ing. Floors in prec condo in both formal and informi spaces can be decorated with 
paint to add color and personaly: For example, one could unify a space by extending a paint- 
<d cor through а haha to a tice, А кесі дейі or был а can make an 
‘oversized rom feel eny and ning There are even techniques for др worn qos 
One such disguising method also happens to va а fun, ун classical design: the checker 
board patrmall thet wor boards — 
ning unique floor 


FLOOR PAINTING 101 


o pint a wond Hor you must py prer Ares ten you spy the pal 


sre tector aor. 


HOW ТО PAINT WOOD FLOORS 
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Installing Laminate Flooring 
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an dan вада washand. a а manufactured Нива st a home- 
Improvement or ong mos  — — M 


even if you bave no experience wih cher ат пратете projets. You may all а. 
eating laminate Pone righe oa op of plywood, concrete sla sheet vinyl, ar hardwood hor 
Ἐς (lo the encore tain). The foc e ati la oot ia 
vide less ie, ойс, nd бах thes ыы од cer. Торо 
and gros edges lock pieces together, and the спі oor lout оп the underyment At the 
end this projec there are — M 
monis glue on the joi 
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LAMINATE JOINTS 101 
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HOW TO INSTALL LAMINATE FLOORING 
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HOW ТО INSTALL LAMINATE FLOORING (CONTINUED) 
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HOW ТО WORK AROUND OBSTACLES 


2. ою he рш в mapped into the previo 
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Д tl the plank by locking the адне and 


rouge Use del wh 
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HOW ТО GLUE LAMINATE FLOORING 
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μις баси ніва Gone И 
Jou have de a pensi ine tha focii, 
Aube died your acing may be tht your 
Әлімге pty ae anh cc 
ο ο 


ee marked or casing pomi a кане ыс 
Оа ша Dea ce 
еріктен μοὶ 

om te csi ee to сне a pa 


fe rawa dier 


Installing Floor Tile 


pum" — 
у lr sibi ange pa one wap i rae pr ier id 
мекенге fat ng jour vt Чез, ыл the tation requires 
ly al when 


ines Heine comeing io any layout and apg ble, conc dy гиз ey ο 


esp in mind the diference benseen reference ns Gee apposite page) and layout Ines Reference lcs 
mark the enero the room and divide t mio quadrants И he ο 
ines ум dt he gly creating yo ines Oner yo Hines are ssh naling the 
‘essa ily qui process. Be sure ro keep oes ου thee square 


πο ο ο ο eal eight 
he isla, You can bc ше de ut urn mellea in wich each le has is pen gram running 
ο ου 
ба бироа 
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HOW TO INSTALL DRY-BACKED RESILIENT TILE 


HOW ТО INSTALL DRY-BACKED RESILIENT TILE (CONTINUED) 


Prudent Ё са ыс 
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HOW ТО INSTALL SELF-ADHESIVE RESILIENT TILE 


νυ 2 wasasapa eo желіде 
μπα uns Kp i en in u= 


З пиш ing al dein би quan 
pe fl les acer ο νο 


HOW ТО INSTALL А GLASS MOSAIC FLOOR 


Т Beginning at the intersection af he boron 


i md ecd ir py camente E . 
учили ита анар | 2 a НБ and ring 


З pia up әрне comers af the 
реттері нене уем» 


ρον белі ler he Е 
проб ите, making su the а кан, 


square with the reference nes Mage the shee 4 When two or three ei rin place, lay a 
‘tt whine Fes cuf ent pao кирија ит] 


326 que савете moro suos то wourownes sasies 


Painting & 
Decorating 


Relax. You've come to excl the right place. This book was written 
with you in mind а new homeowner or. perhaps, someone who's 
το 
ence, you wil find valuable tps and professional procedures 10 
incorpore into your пен project. The information yo need is all 
pda 


pnm aérea Mie Tim 
airing wass san 
Pan Corona o Wale 
puo ο 
Aroma cm hen Hang Narren 


serere к сесте meten 229 


Before You Begin: 
Painting Tools 


— 


value tradisonal versions. The Аата between the 
two are ns and айу 


araintanuswes: Allpurposebruhes are made fom a 
bend of pester and nylon. Brushes ended with hog 
cox bees should aly be used wich ol based pis 
Your kit shold include a 3" ведать, 
staged trin brush, and tapered sash brush. A 
¡rod ualiy brush hasa shape handle, non corrosive metal ferrule, and several spacer plugs 
месо bristles, Spin (Tagara) and tapered ("chiseled") bristle ends make clem edge 


Socr sraya are a тал, Dione pan rer minimize cleanup bur they 
are пог шишек roller ays 


‘STANDARD ROLLER FRAMES: Choose a well ο fame with nylon basing and a 
ου are available for paining ciis 


“STANDARD ROLLER COVERS. Ман jb can be done with W прене oler Special 
corer roller сле allow you t paint comes without cating he edges Cond qual 
role covers cree sa aca бей without leaving er in the pie. 


чино саван Lange and mal ο mpi large дея For large pra 
mE 
ο И the paint you choose doesn't come in а container ike this, you тау 
πιο ee. ing кай пећ ell a contains sed gaad ide, 


отно т ANS он. Sing paine is extremely Important: The es war tm sir 
age amounts of pint wilh a ο bie These bits are casy to use 
and ean up quick. 


LEAD TEST кат your home was built before 197 сан you test pt before 
τες repainting ase lead test kits are available at home centers, 
ішіме sore, and pam readers everywhere. If the tes оси the presence Г lead, 
const lead abatement secl before staring any project- 


‘Once you geo the chapters, you ме there may be a red volbo nhe Materials Li. 
yeu see tha, š means you ll need your toolbox with all of the abone tools n it for that 
particular projet. There may be additional tools needed that are specife to the project at 
ad hri а orgie ні aan vilae οί of өле, 
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ο о LASEN LEVEL: A carpenters es contains two or more іі gauges 
wed check the level work surfaces. À laser leve creates vl sum lines on any surface. 


KAMMEN: Designed for бе, setting, and pling пай, hammers are esential A 16- 
“una, curved law hammer with a higtrcarbon steel head and a handle made of cher 
fiberglass, or sl ο home repairs 

о Vulle speed reversing diae handy for driving and removing nu and 
‘ols, as well a for ling holes and stirring paint. For mon decorating projects a medium 
‘voltage cols dil в а goo choice, Look ουν. 
m 

ο ο ο projects, codes power зет ме а get 
эһетшит to валак чкі These і come with a universal "die as weil ana 
Sled Nt and ουν 
“POWER SANDERS) Sander oath rores to be pained or decae 
scr Sued screens boh slotted and Philips—are essential: Choose 
аа ο ο handles, fated handles 
Protect you fom elec shock, and ое cost ips provide a strong hold on serew heads, 
πάρε MEASURES А Бајану. потоне mel tape mensa wil lat for decas 
Choose пре that has ао пв mechanism and a beis clip. Make sure the tape you choose 
pn 
ΝΣ 
SAVIL An а tool har asa metal haf with a sharpened end. Iis used to poke holes 
in drywall and other surfaces when ding a pilor hole ist necessary 

VAN нет тава meal haft with a rounded end вис is ed to dive finish nals below a 
eren 

он көзі (PUTTY KNIVES: Thee ker ave dun, somewhat Пеце idos 
tached о вени handles, They are uses to spread ο and drywall compound and can 
also be used to scrape away debris before cleaning wali or filing holes 
ЭО 


ува ee yell шей ina materi lis, ie means that some or all of the above nola 
needed to get hat pair job done. 


a 


епа!5 


mt 
мање mesh and backing materiale 
sedi epee ang ا سانا‎ val 


Used ко smooth drywall compound 
ner joinas and cracks, 


Es SPACELE: A quick ring дуза 
compound. Some types of spackle 
are penk when wet and turn wheat 
беу dry, which makes it easy to tell 
vies ње path rend to be ны, 


9) Woon riti Compound шей 
to fl holes in wood I cn be sanded 


and painted or aie 


t) SPONGES: Used ο 
(рім compound, which reduces the 


amount of sanding needed te. 
you man decorating робна ota wal 


you spy ev t do the peces popa mark. F1 TAISODIUM PHOSPHATE: Clean 
ре help of the took and тааз wate ing agent used for washing walls 
ο stages go roy and ey before pining or hanging wallpaper. 


S) SAFETY көшемін бу glue, and d masks or respon these 
are necessary when using ng oc chemicals 


N) FNEYANATION LOUIS; A latexbonding agent makes plaster spas mare durable: hg 
зад ереси dull ly surfaces pant can adhere property 


A chemical agent that loosen wallpaper adhesive soi can be 
задна cil 


ΜΟΙ; 


ο ο PAINTERS TAPE Tape designed өшу and dean removal (des not 
leave an adhesive reside) 


334 πες comiera нето eos то nomeown 


Choos 


м rts re fen жан 
rections of qualty Asa genes 
alle, by he t paint your 
budget allows. Нишу 
рап ie easier oe and look 
ete than less expensive paint 
нау рита ofen last longer 
and require fewer coats, too. 
Latex rave Waterbased 
ріш tha's easy to use and 
деле up with ар and water, 
aes рин συ for nearly 
ery aplication 

лажно PAINT. ора paint 
that produce u durable Ба 
dene up with pun thinner өс 
"mera! ses. Some painters 
fel that alkyd paint produces a 
smoother finish, bus кез eg 
laore тада is ые in some 


Pain cone varios sheen, ranging om Pa to high: 
το 
pals raed fr a and ais. 


темен Primer bonds well to surface and provides a durable bue that helpi keep the 
finish со fom cracking or peeling Aya se а ро ратта prepare mace for painting 


ттер а: When ung dep ойор, ned primer reduces the number of coats of 
ty iic pod ан 


E 


Hanging 
Pictures & Mirrors - 


Mango pls and mirror want рови a sor and у eam ta do 
kan yeu ora wth the right tc nd a god atado, Мет sow 
— property ord hag ала rt tin 


манго sepe the experience Gro news By following the steps outined here and using he 
νου 
ere ο out your у the не and οἱ the room. Designers and decor 


er ofen suggest placing the cenger or a pleture oc miror t elec 57 t 60 inches above 
the ος tot haa guideline, or a hard and fist rule Y you te placing a mirror behind a 


ёо or a pietur: uver a mam, let the syle o the room and a serae of balance paide 
ts placement 


HOW ТО HANG 
PICTURES & MIRRORS 


T 
+ Ua opty tie 


ο ll pet 2 peed 16" apart. ον 


" = 


HOW TO HANG A PICTURE a “ 


Tne side of the Krane, mark она 2 secte ing asite anl then wea alto 
Pien or (package libele on е νο іе Ding he 
μυ μυ 


ο ГТ 
eg ου 
лы 
{ae hend and ти бе peo er 
ры 


ΤΙ; 


© мешт dren om the frame нас marka 
forthe Ding paiement dear ra wai. 
M dir. mif tapping ello wall man nO 


ο ου Феде ve, id беп de a vr о. 
αλ dane mua. pom dig chance Y mk we mt, el wood 


νη 
ls han sag and tape tam 
arg we a Myra son hay en 
rk er epee ње 
7 NO өл σσ 

Sp the Dingo ple bla око the Santer oe peel et on ech тис 
зони pa she wall Yur pr rd raw be ПИШЕ: 
ви andere with nay a ena let 


—— awan 339 


240 


Replacing Towel Bars 


мек acer өріне s bathroom in o much rouble or 


peris by st hol wal anchors aud or ha han nt 


ii ue тіміз. No maner how much we Jove them now ina decade 
ors, today hor seyles vil be орден our of date, Ando es 

Ἡ dhe towel bars in your bathroom ar damaged, us of dae, or just pin hy 1° time to 
replace them. There are few things o think about before you gp shopping Pi, ake ook 
the ih on the faucets tn the room, Generally Бе оне scene that match 
oeeoondinate with the face Мен, measure the mounting plates on the есен 
їс easier io produce professional ooking resus he plates on the new accessories are the 
sa lg than би eg ees 


АМ wet showing a towel bar in this projet, mos hoc accesories are sais 


νυν,» be ready to add any acemory 
you want nee 


HOW ТО REPLACE А TOWEL BAR 


мани car 
ο ts ile 


o trem wa li em 


HOW TO INSTALL A NEW TOWEL BAR” 


1 raion е towel bar and make a mark slong Ф Cerner the mounting plate between йе 


үө ай sc ae рма. 


πο З эй pot holes за hen а the бо 
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зм 


Hanging Curtains 


Me mere than ts eng ghi as amplo 


CULATIONS SHON IUMEDIATELT. ‘Take a deep breath, There no reason to let hang 
ing ui become an exec in uration. With іты меге about gv you 
on some advance planning, ул be эе о ger t righ the бин ime, every ime, Honest 
“There ae several decisions ta be made lang before the earring and dll кала, and each 
в importan to the suce of the project Fist, how much o the window wil the curtains 
от Do ey need o преп and dos! And what kind of hanging hardware do you е? 


HOW ΤΟ HANG CURTAINS 


Werkes ο... 
Án мына wll си ен. 
a ile you oh el уш het de нана 


Witt A руэн OF A BUTTON ок A TUG ON A COND, Pias, juma twist of a rod de 
binds ко fiter light or dec light эк needed, And then there are hybrid pte eer 
shades sandwiched around ав thar can e алей Me Hinde е many products 
scalable их їз ему о find one thar sults your needs as well as your room's needs. 
Wah lin and shades a wich тош window etme the key o easy callao a care 
{a measurement and goo ο to decide емі what you want the 
hinds 10 accomplish before shopping een Before measuring, ο 
oom им! window 5 quewson se bass for al the decisions oul have to make 
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BLINDS & SHADES 101 


Tipi rollup enden sie ме root te the ie ges e jr т. 
ου bove the wow 
ο 


EAD ALM top pr ol 
‘VALANCE ве lc hat cnr top window төштөн. On ‘Th et 30 1 6 in 
ian vn ces e had il d bce 

NOLO DOWN си клен rn tne tht — 

Med er йм ы ра Mere Hed hem АН art he Fev ior бө 


в 


HOW TO HANG ROLL-UP SH 


1] acie tg bm. ani mide of the win- 2 мажите height ol die window fame 
ive tere cmd pon q e | (teen tc ти аа 
un Mabe qu dra e mdorad | бете AM Ge цера бек mars 
anf mil e eer mentem "oy gra. Wh your agra hand pur 


sey he window V Poor 
Whar’ tose buy the 


за seti ϱ rici to be won срив, 


ο... τ. 

ο the slat From ве ο and out 4. teme he езгеш cibo and hen 
ru them μονο 
πο. lg ih hack mer или 
ο ee race. ‘eo a смени 
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ο. 
tthe rer ou pas and pie the end cp 


1 remount bind ouside δα window rma, 2 Posten te frst bach 

eerie wi fon Us onal gee 

‘Sow tae lth bight ort hore tole Utd Ten ae Ha 

Тм tt oa ы co doer auqa thet an dipl len 

Take ida Mal et e ie ea rah ltl EN 
Siret ech sl eve sce maaa 


Ιλ ai lace ad жені hem in te 


3 
‘lp af da hat 10 μα 


380 > conri paa mi е noma wade 


ο πο η 
atri md etate Mi nd w W° 
ee est ool бои а иден indem 
‘estan ыза easy z aa mamas 


eek sayi езі mium 
(own ne er un sss 


pd 


com cancion d paq mat pes 


wow samas, а hybrid af Bda and ct 


ο 


Anchoring Bookcases 


FRENCH CLEAT 101 


E < 


hore tates теле. 


RII CLEAT pie ot nd ts bed rd ед hn hem 
o e o sas. 


HOW ΤΟ ANCHOR А BOOKCASE 


Draping & Taping 


At na spart pig tape and laying ва pai 
Senha tavet hoire at cleanup at thn and af a prle 


DRAPING & ТАРИМ 101 


pred u at ob pied have been doped за ped за ыа. 
the бөл etr and ar аи Tapa om wth ы 

mars pa. covor Meara в drap coh, nd cover wal that i not be 
Pantea pat ering 


PLATE COVA deceive ia cer he opening for ot re 


пазу RELEASE PERS APA ype ot upo died e ѓа 
— o ad i pr tl os 


mE 


HOW ТО DRAPE 8 ТАРЕ - 
BEFORE PAINTING A CEILING ~ 


peer ny shear pm ta tht 


ere mlet and ape ein pr 
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HOW ТО ТАРЕ 
BEFORE PAINTING WALLS OR MILLWORK 


2 at pointer ape wi the скі edge of 
Api dong he eed ди tpe ea 
opum шї ер der бе ego 


З ag pus فد‎ 
pe pred 
Ба рана 


Painting Walls 


WALL PAINTING 101 


νη 
μνήμη 
€—————— — 


‘he top ol the ger ep, Sit €! 
reto section wth μη fordh token 4 Sneath the by 


Ii амар we oer кезу бот the tpt the Bottom af — are 


ν΄. 
ου... ον 


ο ο... 


HOW το PAINT А WALL 


ғ ғ” 


аа porem 


oo a ad aig the σε ο 
sun tor ane wot ви aaa Fit 
3 ‘cy men md pa em at 
ay os ο Kasse 
Yaw of би per es pe hy ee 
>= ο 1e emr at berir 
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Д mt ο. 
role, me x барлы wer bout Е Брен 
ο νο 
‘pling pate Λα qowiy о aseo, 


Ó ret oa sd коа 
seat the aren. Цану dre thre down che 
en rm wp ta e, Lich len 
rt age top aer che Pally 
"де йе armer σσ fame. 
del the cn u ia rh mr 


5 Dean the ae код ve un he ap of 
‘he diagonal πεσῇ Saf бе ler oe begin 
‘gal the gona ikea ll ep 
νη 


N 


7 caia and rl ве cin dey інге 
fin ene Cont wäh adjacent amat, suning In 
lg the tp arom before Ве μεση е 
бош d al ne valeo 


ранна a ο 


E Unfinished =a 
dir Paint ` z 


Woo: 


RAW WOOD SANDING 101 


———: 


Б + 4 ορ τὰς 
НОМ ТО РВЕРАВЕ МО! T е p 


ο ο ο. bado phong Bt мога 
screw bado ка непа ben monto | male on the bead le nal and in ie up. 
помиње of he iet жай Tae Cone ший ὡς 


edi e nis Ни hk ὡς ond u 


З Ap wat итү mle denes, ar 
ΚΠΣ inai тима Я Selina of he woo rv 
me ep oe τα 
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Painting Millwork & Trim 


MILLWORK PAINTING 101 


ном то Қы. ος, — 


МЕТ: 


4. opa ses iat have teen remoned, dei 


З пате οι me бон Μαρά die Y al o de egr af «wooden 
бие бас ben porti To ie weg ler за the window on eral x hug 
ο winde στο ο ον can sss ση 
тс бише an pal ше aad pot. Bench новь 


E 


5 venga apre ss ο Ó paint the Mat portions of tbe sash. Use sen 
слу тт Дин 


| 
| 
8 sand igh nd apply a second oat к, 
7 cue maling, il and spon, using the same edid м des above. Wien 
ουν Lt he pint ду Фе cond cox ey reor vhe ape und lie 
plc eode. 


ΣΣ 


HOW TO PAINT A CASEMENT WINDOW. 


кофту mach al atat, Do not pai ade, 
ποπ oriri. | mee ны 


HOW TO PAINT BASEBOARDS AND TRIM 


Т Prepare алана or ранна Starting at 
— f e 
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HOW ТО A PAINT DOO “а”. 


-ш” 


ο... 2 rae the done on a paro ныне On 
ng а uaig a sov еш мекен pa doors ane ian pth ы 
New. haw a pro the doer m ple we Toving order cm ре orton el 
ое de de mel ent sp ans sonal Le ant ey ri 
hinge pine συ νο 


errr 


|e seme tesi wl ra longer 


З Seal the игран ds of he or wih 
A eoo ede Moy bte and jet 
elc de Вака edo he ane ect 


ΞΟ 


„Рената ood Cabinets _ 


10 


Pining wood cabinets iz expensive way ta glue a klchan Мека 


ШЕТІ 
віка ents of paint, — 
have tobe sanded phy ο both ides of the Joos need to be painted. 
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HOW ТО PAINT WOOD CABINETS 


Painting Concrete 
Block Walls ~ 


11 


Pin deze up conte block wa, nd sme produc эне hel the 


They're also sby porous, so in stuations where hydrostatic pressure s present, water can 
seep though tem. Paine provides along, durable sce thar impone the appear 
ance of blocks as wel as increases thelr water resistance: 


Cree Моди mas care o at et 50 dap ο 
che and painted, they must also be Fe οτί 
ir flls the pores af the blocks and helps them become more vare resista, 

“The ойи шей topan concrete Mocis for риш en ai Пиле. Provide de 
quae entation or wear respirator when working wth hem 


CONCRETE BLOCK PAINTING 101 


—  — —R( 
— —ÁM———— 
‘shoe вот. eset potch halen оно 


“poe aes 4 ho 
OSEA yan па rt eon on n: 


ουσ ου 


کے 


1 hort te 
οκ е 
ни Ue ibm τα 
RE 
наган 
ET 


sata with and пеши, 


HOW TO PREPARE E Loi 


ο 
а ου вен ger 
τ." 


rc 


p concrete Нойз witha emer and 
degener (reihen) ааа πως e Мода 
wa жин and then them dr Be ас wer 
‘aly aes and heavy doy rer ges Check 
the een he ита. md pro a rrr 
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— 
TE BLOCK FOR PAINT 


howe PAINT A E BLOCK е 


ο еа variable pema dl and o pu ang the peje requires more than one 
an рим, be ο na ge ch Rc ring Ue pt to cul he сірлі е 


ΤΩ 


ЕЕРЕЕ ο ας ο μμ, 
ο πο ο ο μίας 
te mig ата і pario a а 
йш кин min emy beta | Savers pa pat ee fl 
fon el denon ese tn tet при 
In ipe pin tre pir == 


Жадор marcara nr, 
mE 


380 та 


ера носеће co be quite teden, depending on she type ot 
νυ» 


MEANS THEY САН BE REMOVED ву wAND Al you have о do is find alone ge and 
pull upwand, Some other walkuverings lane a layer of paper that can be scraped of easly 
жеплу dampened with water Sl others can be removed oniy anth fir amount of sme 
and effort. 

τς drywall, ually imposible to remo i without 
луде deal. You ну be die o punt or hang new wallcovering rly over the 
ck, Vas you have о make sure the surface ame and prime И АВ an alkyd dys 
primer 


“The only way w fad out wha’ king ena your wallcovering isto grib ce зой pull 


WALLPAPER STRIPPING 101 


HOW ТО STRIP WALLCOVERINGS ~ 


HOW TO REMOVE STUBBORN WALLCOVERINGS 


1 п acre dos рай of віз i's 


Santu amd then dlate walpaper 2 nage Dear he 
λα of жшн. flowing e manners ана (ceat kta eter 
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1 


lcoverings — — 


p 


. Hanging 
paw s 


m 
τ τη 


APPLICABLE то WALLCOVERING PRaJECTS, The materiil are expensive and ан 
ο The only ο ts to pla metido 


ин, menue the room and etch out hanging plan. Мен, prepare the room and reerait a 
helper ar tea Plan ο whenever ου 
the adhesive dries more η 

ΑΗ; 


HANGING WALLCOVERING 101 


DOI лан көне ubere тө би e pte sd кен n 
У ИЕ 


πο plat wis lave bulbe in it, ο 
ο ше rd when ering 

MISMATCH он where а op met prid tp tpe led behind 
ο ο rom, c bern wh on p 
gem cme ta yaya 

када OEA anal, Img le шй ing ening Te o 
u 

чмоотина SNES ο wa Shr np 
[ο το” 
e gi lg на grad. 

эмоотина ο pisca — ымы: 
падак 


ο ο project tar with careful planning. The Ена pon ne 
shouldbe placed in an conspicuous area, such as behind a door. The acu: > Cet eta 

al hanging sare at a foral poi, such as а fireplace or large window In 

room that ont have ο ου 

fiom the entry The wallcorertng should always overlap at the comer at 


———— n 


Each sep should яп with a lan be dig ine and should ее ος 
so r can be immed re 


east ¥ ο inside comer and 


Jap both the ceiling and он by abour 
ely ding the gig pom, 


Tum of the power tote сеш! їз he room and remove covers on recep- 
‘aces and tcs before tating асац proiect 


ES 


HOW ТО CREATE А HANGING PLAN ~ 


uu ech ofthe 
Pre 


З se rte for corner de a 


2 ие mom ο 


ο dat Gal n lations 
ο 
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ο... 


тининин ИН БЕЛ ea шта 
ера | Мати титан 
μου ДИ ДА 
cr EU | ET 


ο πο... 


HOW TO APPLY WALLCOVERINGS ~ 


оте wallowing wraparound the corer ο che bottom of the шір Use Your open 


μου 


Био EEE 

are οσο ορ] 

ri | w 
= 


è 


7 Whee tomen тестове. sa ds ero o na 
акан ei ml kag 
pr orite dates New Tirso poro а κα bn ry 


ie и 


Lm „ 389 


1 Cue amd prepare a fal trip Wide жер. 2 sesion he urip. Make corner site a the top 


оге memor mem tne сір ol the cing nd of he anp so κο he oer 
peso he booked pa al pere Gh orga bar 


"len mark ase nar he pan bortom 
“Где boned кір Hl wih ap 
the rk и he tp, 


Д, ion the arip on he wal with the си 
eine corer а the un edge pi he 
ue Вас da up Sha tn he 


Э same s tance цыю the тетиве rp he aleman ig Ped oc he 
бе sip yaa em ом mark spat ο ο νο 
ви ο mar draw συ ο 
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HOW ТО HANG WALLCOVERING 
AROUND DOORS AND WINDOWS ~ 


1 ро ве rip on walls нші, un 2 ve ло make diagonal сив at the cor 
Matte alcoba | лоши mound де ни De ае 


З нала awan nil ο. төзе whether any лі I the pace while тая. 


EO en - 
= 


Б Arte onher sile o the opening pos a 6 stn tbe pen athe cm on tbe bo 
πο ο. На ande тр io poc Tom de ccc 
Ἢ seed en £ and 3 arte Rie he wal. 


HOW TO HANG WALLCOVERING 
AROUND A WALL-MOUNTED SINK 


ον ο. 


1, cas ano ο прамаў зна бе нар cing de 
decies he ink. Cu dis ne маало змерз pp aroud the өні pile, 
ο rap around the ego he sink тему ο 
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Lan B = » 77-7 


Т ланати tun a. 
урни 
RENTE 


moche previous From ie se edge 
Fine np ои e ario maa the ре nti u 


З салыса end af de wo mound 
‘helper the gs of еа одећи and 
ο ο милан 393 


pom 
загина Cpe ates 
eng Ea Pane 
Fn Sig Sone Doone 
Sting term Deere 


ο 
ping Comet Sep 


Outdoor Projects 
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νο 
Чу кыша. By тло watar tran the ot па ep б 
Эйла #у They νο рт tr Кэл pacing ain he оа 


й Y не FOUNDATION oF THE Nouse. roni the root cause of pater dy 
fonction ix rarely the water oet Instead tthe leaves and is that get trapped in the 
ager and dog the downspouts. When these etits are blocked, the water runs over the 
1р ofthe ger and falls exactly where you dont want t БІ: теп to ће foundation 
logged gutters lead o stained siding in the summer and ice dams in che winter. The 
solution obvious: clean the gutes couple of times a year 


Cleaning gurters means working rom ladders To do the job righ, lean an extension la 
deri the (ri liber Inder end guae to protect he siding) oris the 
тог (using а ladder stabilizer). Сіна up with a garden hose and bucket а hand. IF 
‘heres jun a ie bit of debris, try wating Н out with the ganden ove. But heavy om 

βεκίο has to be removed by hand А putty knife а good col for thls jo, Just Mout 
‘hemes and put it tn the bucket То free clogged downspouts, push а garden hose down. 
the pipe and run the water a full force unc the dog breaks lose and the pipe is dear 
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Fe projec ка 9 канен не оваа u 
a: 


с. вие ο де this. You pales your house the year 
your daughter graduated fom eighth grade. I was a big deal because you had to get It done 
between her endol school рагу (n your and he family reunion in August (abo in 
your backyard) OF course you spent Yur whole vacation doing t, except for he evo dy 
When nea every fa ігі why ο to do the jo Sometimes 
loin he igh thing essen ie the igh hig do. 


u onee the job was done, you enjoyed (for about three years) not thinking about paint 
“Then stored Ат fr wa jut ile flaking slong the boom edge of the fiscia. Then 
ο tothe wind casing агі nd the top edge of he water table, behind he bh 
(а Suddenly it became dest tha the whale bote would need терінің Jun when your 
йет would be graduating fom high school. Talk about perpetual maintenance. 

Unforunately there's po happy ending to this dark когу Pu there B a жау to prote Jour 
flank leete roetine ра ooch upa ути ihe і things when they ga 


qon can easy pospone а major терің or several Years And every summer about 
rop оди and extension ladders Меко be counted by al 


ПИДА 2 scape sway ete pam wiña pam 


ed, cn art ой ‘sper Dont ge 1e wond, unbe nure ın 
μου de oper Male sped 
а dow apt айне oe work fats 


id 


4 ca Bap under moneda 


cn 
З citi ndar er ang hik (ors cen d fr very qiti to reme 
пошук nese Габана шек, | сіңірін Gom uel nes Ti μαι 
S чачин asp кате ande br 
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“Saman doors are entrena vulnerable to damage 
et of ather haarde. ва fing бит ie a bree 


ома mass noons ane mostir 0000 тниназ. They let in a ke of ight and 
hen the aiding panal is open, they Jet in a Jot of air And, because all these daors have së- 
ing servens, the sir they let n reasonably bug rc, The problem іс large screen easly 


Ες Yin to petrus ена ad ol vend pa 


Tê replace бе eres, you edo eor the sereen door panel t is ана grooves by ur 
атрасае! wheel. one at each corner of the doot. I is nearly рове, ке very би 
"rang 1 ry to replace a screen withthe panel in place. The screen s е расе with a 
Веке plasic line cord which you can ely pull ош. 


тас a shor section of the ld spline toa hardware store or bome center and buy new spline 
замени at шиден Ве Фены оГ dhe ой өз. Ао kuy вены etes und ea 
tostado tol thar designed for the ο ως 
with a roler on boh end, One сөтке shaped and re to forced the screen into the 
door groove. The onher oler has a neare edgr fore the spline ver the cen. 
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WINDOW SCREENING 101 


mem wire ard black Aber res. 
avid wire ы аран and uj 
can become тылы ar ity sium nes common, bt 
tong кч won clr ey hg nny Yo wert with nd won 
ng Th мш с py oy 


ans rong teman desna al pai atl and ac 
‘ion ht soon ihn drones nen tino vidt 
Stadion ке goo 


un A ei ο fr pin ce a е pie 
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A qy шет dor Μάρι ме 


ysl» eon re ee ire en por et πα. 


м Doors morec I DRIVING RAIN ов SNOW. They 
rne a dend aie ber between rhe two door cat cts le lion. When the sereen pn 
ше in place, the door provides preat ventilation on a hot day And. they deliver added secu- 
shy speciali when cid а оде and a да lock, 


M you want o nal a brand new storm door or replace a өй one thats seen beer day, 
ori jab вто gp shopping, Storm door come im many diferent les tont os boot 
ο come in deren тал, including aluminum, vinyl and 
en era 
units бише a pre una door in a frame tar mounted om the слету door casing bar 


(Wood sem doors are il able but па preassembled oem) Allee 


Depending th mode you by alien ων 
econ that came wth your door before шо ob 


ГЕТЕ 


9 пень ping id hair 
ы өк ипи ime mocos fom ea 
"ie he or Htm pe wi aking pe 
рибен ino the s оп the uide 
ato he unt. Then he өле шу. 
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μμ tae 
miedo eoi иа 


ud 
chen dé he ie hal and hen he 


ito cado fll ce ugs an 4) 
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13 Bagi акай ће door dover by so 
ич йе jb echt m pac. Ман of ος 
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баласа ыы» 


qaraspa 


15 jaa he somatic do 


төмен ind ке rom time q ανά fen are painted st 
Ашчы torio рам кеі mado for rang ө paint кең bt o 
— 


войзце мина winoows А окт COMMON WINDOW TYRES. emot hand 


10 understand why. They don't open outward, which would сұра chem o more potential 
‘weather damage than they already ο 
е curtains and drapes every time you wanted some alt They dort have elaborate hinge 
mechanisms that wear over tme and red service or replacement. 

Never models are mach more energy eficient han older ones, and almost never need any 
жекке beyond бекіне, іздене the ӛзі hock ας guod as oer vei 
unless you buy the op dar νου 
teste hema Беті αι οἱ ид, 

JE yon are hac ok windows and you wane o Mee them, know this there wll be some win- 


ri tem poa бијат to hep things об 


DOUBLE-HUNG WINDOWS 101 


HOWTO TUNE UP DOUBLE-HUNG WINDOWS 


|| | | T 


——— 
n 


ο ο to read the label and find out what the папас уз 
the cui о da. But who want за pend that kind of ӛте sd ert on cheap goog? 


Wel. maybe you should, you want to save money on hearing and air-conditioning coses, 
ep Insecta out and prevent water from working ta way behind your sag Caulk сап do 
Al af this and more, Ys just kave ta buy a of tubes pring or a caulk ив about 4 
and spend a іс time filing house hoes. 


r——— of Чи house for à 
phone, се or сие ds, ро pipes, dothes dryer vents, outdoor receptacles and Мі: 
fires and garden has «сесі are candidates for caulking Then hunt down the cracks 
that open Беотии бе iig bons and te bos, Ше Ше window мы] dr car 
dogs the corr oss and baseboard біп long Ње bottom of the val 
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2 мено а pastes between 
тамшы 
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Eta ve men AE 
Fa ο. - 
төне For pas же yo an απ ντ 
eae and duri, ad taq hi 
чл seyle ам. Thesa умен т төт. 
ren tie be конк en сый bt ey 
(tor tute Thy da ano ses wate. 
μην 
ο ο o in 
‘aren д eios you мен at ott 
ο ere cde pa 
νυ 
ang colle тену py ны o 
olen hen vy tct tc бы 
Sega woe qokcaer e maq ке 


гра. 
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© мге primer dries caulk the joine and 
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They eight be оле as. to or prety gruesome, but ined pet 
an de nema damage ts our ome nd eed ab ptt 


e JE A SIMPLE QUESTION OF ETIQUETTE if you кине petia 
your house. you can't hel put out when hey decide 10 cp. And, what conste an es 
tation? Wel lots of thing, Ме holes that aren't ake, chimneys without protective fue. 
covers, damaged vent screening and s0 an. ОГ course. taking such a and In на ei ke 
aming the vic, I everybody really supposed to know where al the holes m the house 
are and be falar with the рата of all the local дон Probably not. at least 
Vieni carnes tothe арат 


The most common entry pone are mal holes the foundation and sotis, and sorne- 
times nent to windows and door These should al! be filed with silicone acrylic caulk: Holes 
ach wider than in should be stuffed wth caulk backer before caulking Abo il any gas 
around where phone. gan, cable lerin water and other servicer enter the howe Onee you 
are done filing the obvious gap Ink for evidence of infestation Ше animal droppings or 
esting mail Remove these and check aa for any entry points Thar you might have 
missed. I the roden pent, you can ight back wth spring loaded death traps or Havre 
—— ко an be темей ute 


PESTPROOFING 101 


тоте Ii he тон rly point ol pent nos al holt be rect 
sd qoo for tht caning In бот outdoor and cd reg 


πα с рана КЇЇ 


o aged Ve le белуш send көр νο Ai 


олово routers таныша төн Haste 425 
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ан ен role ба не чё or ова at 


сонсаете CERTAINLY HAS ο nd uncompromising it 
Won't bend even when a lile gi would make everything easier Forrunarely t 
more than juss tough ala durable, long laming, and faithful 


Everybody thinks саванне а so tough thar they can do anything о and vil be fine. Up 
to а point this s trae. There nt too much shat pumy humana can do, in the normal course 
of to симе any real damage, But the weather is something ee, especialy she kind of. 
weaker hr gets below ag the wine The eee and haw eyele creates le cracka 
has soon become biger cracks as wore erp in, ees ad expands 1 repair aren't made 
‘shen the peor ae smal he problems wl never be smal ат 


µη»; 


СОМСВЕТЕ СВАСК5 101 


Ee 
Эш лоо, Tha cree Peter пасі rl 


А art ta ret 


pi monde ig a ong wol- бетү 
ine tolerado ο ο When yur Өле ce the 
‘ge toweling on the roof he wa. οσον есет da 


HOW TO FIX A CONCRETE CRACK 


ο сал er nthe ack, ping 
1 эсине элу das and dere hom cracks wih Jus below the surface of ie walk Тыш 
ουν ‘he ca wow runing паг 


νο "hc Ше кк the surrounding sre. 


ари панаў forging paving material When ророма аганда 


Tt Вой ae used, almost interchangeably throughout the country in cold 


d ir сери поли nk lah os би обе had doe doe 
τιτλο 
ing very hot period And, of course, when the surface iof, an wear more quickly 


about ybi to concrete i dificil Asphalt. however, very ему ta main. 
And there are le of produc acl home cemento help anyone do the work. In many 


ways, fing an asphalt driveway åt a lot like пер house that in had shape. Мон of 
he work del wth surface preparation Applying a new coat of dee sealer is only the 
las of many ses 


DRIVEWAY SEALER 101 


How TO REPAIR AN ASPHALT DRIVEWAY 


тресі mh enn forme 
p: 


r 
ЖЕЛЕ ج‎ 
ΙΟΥΝ ТО REPAIR AN ASPHALT DRIVEWAY - 


E "mnm cr 
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Fixing Broken 
Glass Panes 


GLASS PANES 101 


tsa glate panu авиа weed eash ie held lı placo on id by ве wood 


nl hat hop би gls би re оа fy vigi: 


носно mei ir ian ting den 
E besar te med arc б нд ld aeo mil 
— 

Azer Ponsa мөңгі раст tn 


ο ede for nn peer еле mont Кете, mn pas 
μου 


e 


2. Onex asean ot compound izant remore 
vang pany ie Work εκ seid 


1. Wearing heavy eater йоне, remove he 
benken pem of pes The ase the oil jar ου w dicun 
ротира ора окца or nal бен "reden reheat t wis the hoa pa Sof 
ан hd hs ил us lang ne pce а s des eu oem. 


E 


A spna ña bed of emend е 


3 Om te won opening cl demn τ 
ου ο wi dene 
too macb moi fom the pang compound 
νου. 


ΤΙ 


reas the new pane imo the opening making 


νον (| Ө Div ο. 
Jue Wade ο ο the pone a pic Chet po a puny i 
ο unel depend ене 
етинен ан pa ΤΩ 


— 
Ala ie gang opos atean ome 


7 жей dey comply Thea prime and рам to 
мас ope ol compound tou "Same таа hema eed ese pea e 

wy тїш ο Ρο συ and 

"ipie pane and бе wood fame Smooth едан The wil od de Joint зираву When 
a plc йит» репу а 2 he pain u dey коре Ве m те тек 

пере angle, soon are Scape olf ces, | Hide pn кте 


перама 


F === 
Concrete Ұ 


rement " : Many бабы: 
varices af sone and brick are common choices Wood ἡ айо a favorite, especially for nur 
наа or those that are blessed —MÁ ou ook ке 
houses and all he erry dones, tng hase ar the back and side of the house, concrete 
που ir cheap, durable, and long ring. 


теден problem ir ο... 


cm be crested wah the ше ога 


чут, usualy part of the parching mis, The second bonding problemn ôs tha the repair sur 
ace mus be of al a, dir, gran amd ei Uli therapy eed e th 


won't bod for long 


СОМСВЕТЕ CRACK REPAIR 101 


pound on the surfaces to be pained, hen pres the 


1] recie the broken corner then dem. 


HOW TO REBUILD WITH PATCHING COMPOUND 
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Е 
Sing sh the sin of он and he sin on your bod some- 
me ut rah ra oct. Here wah you how to ban 
age the damage. 


"Thats because her are a lot of dieren ре ο in he way the 
same siding in installed: We show here the repair basis for the mor common sidings clap 
board, tongue and groove, wood shingles board and batten and vinyl or metal, The chance 
‘hat yar siding is installed exactly the way you see Ве. База good place to жап. 


"Clapboard help siding bands made af redwood or cedar oe pine Thing can 
я for well over 100 years, if properly maintained. 


Tongue and groove siding creates a very gt exterior seal and, i£ the paint and caulk are well 
ο ΤΗΣ 


Wood shingles аге на made of cedar o yp and may be cer plit or sawn. This 
эре of mg may е painted or allowed to weather wo a iver gray, 


Vil and aluminum ing are designed, mt and repaired tn much he rome way Ва 
produc expand und атаи a great deal wi changes temperatur 


алое in thls day and age, normal res 10 wood gun textured plywood) 
swith hin ripe of lumber installed cone Ве жата between panels 


EXTERIOR WALLS 101 


2 serene the damaged panel lor make versa 


Т Wiha apy rene te os id Ca еше pa adig 
(cd бе mage To he meri dnd m eare + рр ren hong 
знана αρα ας σης бес Бетте (pal panel and deve pc Nal pel αμα; 
T utama whey bu waw Cah be rear кти ad esl h es 
— bene Prime ad pain to mach 


HOW TO REPAIR TONGUE & GROOVE 


Û To reper tongue anton sting et 
Vines mde ea th 


hale saw pl he damaged bound wha oy 2 Cur the replacement board she cu of 
acera wie ehe, Then pol the рала арт the cade of he gro oh boerd сш вен. 
эд ош ofthe hoke he bang paper ror tosco he case flo Pe he көлі 
te dc cin wa or ap Ten den dites place Pet mt 
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m— 
hen they і mmal. A cle prodit designad а mony wil t 
knali stuze woes. The patches area can ten Be covered wth eya 


ма damp Саша cm be especial hard en these өлсе кой if ЫЙ matin mal 
cris an lead to some репу big problems. A ew pears оГ water damage can cause lane 
seins of от and even al away rom your hose 


tunately, these problemas кеі al that hard пері ета für beginners. And keeping 
stucen in conden sone of the easiest maintenance tasks of all All you realy need 10 
ο ο ο once each year and fil any ral ac ou find which wont hap- 
pen that ofen, Вы Jett say you forgot and your taco has a more major problem. Doni 
porc jus keep reading 


Σο masies 


STUCCO 101 


‘he pe abe ame n 


—— ead 
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/HOW TO PATCH STUCCO 


CAUT E 


аза 


Wehr wood ч u romanie pel, ten the wead le the oniy 
жез beten your ot an ground ought to be in pr hp. 
Beleg a из deck vital to that сила nd yes nad to learn 
кәк inc youl be ing pracicaly every yes 


T Ñ st antar ios. They give you a place to relax and entertain out 
side wil muito ane of the Hg advantages of аір а Ёш эйе оох і бе ши 
η. reason far this at derhs are 
mde of wood, or masonry, о the design positis are amos limitless, Masonry prot 
sen, whether once brick, or natural one, ae much harder o work with and are more 
pene. Wood dachs do went out und sat be maintained τ Μα a ong іше әді look 
prod while doing le 

! you haw a small deck con under 200 t) riding ia prety easy job atom 
lage decks fishing can develop into gute a chore. The ing to remember, when youve 
"een scrubbing off the ой finish for hours, Б ат replacing a deck can et up SIN near- 
ly as fant ax a alg bara Бой pays tn take сит of thing ele the deck damage gets out 
of contol 


DECK FINISHING 101 


HOW ТО RENEW А WOOD DECK FINISH 


| 


|" Бе те 
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мене Rol an ell Jingle ro can buy you many mere years ot 
“aga, ыл ny Hh roof doeet show ера we. 


TT тейт voorw тү vaio. Asphalt, пъстра 
fore asphalt, rolled asphalt, wood shingles, wood shakes, ы, concrete terra enia ties 
sed and rubber are jus some af he current roofing choices Why is it wih all this choice 
what you see река everywhere ah shingles, row after гош, all clean-cur, well 
behaved and js Бие bit dal? Well cost is on thing, Sand ree ab ape shingles 
wa pid ab E pr spre (100 арт fet of оче) in In cheaper йин 
‘her opin Asphalt ab 


lake and durable Twenty yea spen are not uncommon 


ува have apra shingles on your гоо and a small pco damaged, үші гін ші The 
жери в ему and quick, f only а couple of shingles are involved, so you са do і yourself, 
There ae only two significant obstacles to the job The fime working fom а dd IF this 


make yn епа hie the job done. The second thar the repair vols a mall 


amount of plasti too cement No matter how much you use, thi material will get al over 
you and every tool you much 


ВООР 5АҒЕТҮ 101 


ои нина, = Lal 


Т o Mattem a buckled кре some 
pin sd ee under ἂν ce hen wi 


Д мање li sei e 
CO | кла ci crimi 


сна н алтар pur te pach өші рани ада Бы ва ton vil 


one laic rof comen, 
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и пени kno whan ті on ape a daor oir dao, 
ма thare are many shan hen ο how to da 


AS IT 15 A QUESTION OF PEACE OF MIND. I you have been трае you're bound 


w ый vulnerable, So we al hine кіметі која wha cupide, ede Thee ме 
many diferent ο ο costa lot of money and some don't 
= much a ll The fine (sp тон expensive) $ having а hole house security system 
‘led that бе pollee if there any rouble Ва not everyone nec or wants same 

ο À more pastve approach serves their — 

"inn of motion sctivaed ñoodighu and quality der lock, When someone cally 
реон a back door st nigh, there ame few things as alarming a having € 

deny fash tn her eyes. And there's nothing quit as discouraging as trying to break through 
2 door with a deadbolt Jock when you want to ge unnoticed. Ἡ you only сие to do one of 
зен seco ο beser locks They're on the jab every da, al day 
and all nigh, whether the power is on ος of 


LOCKSETS 8: DEADBOLTS 101 


1 панне ева абзе The om the 
аде e door mal hin pace wiña 
жй dip Пан oem de seo the еее 
acad rn е let бе faga ta ве 
sc artes, To lee iha ip. past pahit μιν 


> 


З Onee the lange i ok mechanism 
μπω Reme these 
Servs aM uke Не hok component eto he 
аза hole in the doar, 


2 remove te tung nest These ae mal 
trapped place over de ck mechanism under: 
πας Toren ne jt Κοξ wh em 
ier pushed wo at dened fri. Ober 
ary ит held oral ly un 
is ве dg rt sree, the ane 
an cani be pulled ñ wah your ig 


i 


4A wih benh sides he lock mone the 
Ss tod ве ipte пое dg f е da 
Then pola et meca, 
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HOW ТО INSTALL A DEADBOLT 


З ο hole hugh the ee ofthe 

2 Go no tbe other side af the door sndalide dom uning or une e Make κατ 

‘loca ае hale mov us the hale and Op bir level o the bol hale wl emer the 
eese пара ple 


ο ο... 


Д. put eo eig no the bolt hale so Bo plate ова ага and nach у driving 
ο plae ilaron the edge o the doe Tease inira plate ees Sade aiden he 
‘sound the ple wik ly tae. eve бе oo e ole ect (ne and aac 
тийет эла биа М deporte B de gegen by ring the crews ht hull fhe wu pan 
he aan wai a ыр hl oe rem page Mere Make sure hoe ce are ат 
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—— инна өө 
at eot cts er ear. 


6 nete nck bot ano wi 
ipsa ages enc, ora aon: Then rcr 
еа da dor and emere the bo 1 
em bitt the jamb. Tia wl ye he ese c 
Pino be ων. 

Drs le sly 1" deep) ote with a 


pp πες 
ει πρ ИИ lernt 
ретро | ου 
аратара накана | saaana nonas 
Επ πο τμ πο» 
Fer Dein ши 
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Then. you tur into your driveway: punch а litle buon, and уза garage door opens, alight 

“mes оп, y pall п, and you e HOME. You der have to get drenched, or if a doo that 
Kk ley лені or ccs и tbe benar ot ing you so lee, You danced а 
om all of ай hat ia good ing 


Unfortunately oer me. many good things become bad things specially f they aren't wel 
maintained, And an read garage door ie no exception. То keep everything running 
smoothly requires ello on tre τση the door, the andl кешегі saley ser 
Sors thar piven Не dace бика cing on cari, peis ot people 
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GARAGE DOORS 101 
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Washing yur sing put ne st the many eld ares pres masher an работ 


—— M serve car wash, you та 


rows Tha i until you think a ne What a 


οἱ the cakedon grass from che bossom of the mower, blowing away the 
чаа on the garage floor: banishing the dir um your backyard deck, and prevailing 
oer the mildew on all ο А pressure washer makes all 
‘these jobs easier and quicker than other approaches. And, i does а wonderful job of 


washing your house 


PRESSURE WASHERS 101 
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Introduction 


Home ing asl hat той develeping beyond he basies of pacing a 
ЛИГА add crt vl pc 
Starch ж бе бас ak cae tr Bat sing yas 
ат таш ene gig mp recs tee ayo 
= 
‘ino ddnde Tas ww dedito ct a Decr Amd Hune 
ТЕТІК а че а vig eec 
тентектер ση 

ame ng eal ea сиге slg wig 
tute ct lg ht ее ση 
eng ag and ай Var adi tt 
ropes ral oe cout tee na p de πας dug 
коа шишти ше cry and par ion al a e alae 
w 


ТУ wit diagnostic equipment, Among the high-level projects 
‘you're not likely to find in other DIY wiring books: making a direct ситен, 
τῷδ εἰς circuit upgrading the grounding and bonding on your new 200- 
amp or larger home ireua; installing an automatic wansfer switch for Your 
backup power supply; and sing a multimeter to precisely locate an open neutral 
ina hone cic 

"Even though the projects found in thls book are advanced in nature, d not 
ep any of them unless you are confident in your alis, Consul a 
ου in many cases your best 
Solution might be to do some of he work yourself, such as pulling new sheathed 
ble through wall, and to have the electrical contacto do the other work, such 
За making the connections, Because most wiring projects require a permit from 
‘Your local building берат, you will need to be able to plo out and explain 
‘ely your profeet strategies, materials, and cass and in some cases arrange 
Tor feld inspections, But d keep in mind that home wiring can be a fun and 
facinating purs, and successfull accomplishing a majat project is personally 
rai and can also save yo substantia amounts of money 


Emi Working Safely 


Safety should be the primary concer o anyone working with lc, 
Although most household electrical pas are simple and заци осна, 
Always use caution and good judgment when working with веса wiring or 
devices. Common sense can preset accidents 

The basic шесі electrical safety k: Always ша off power o the aea or 
device you are working on. А the main service panel, remove the ise or shut 
fe ec breaker tha controls Ње cii you ше servicing. Then check to 
make sure the power is off by tng for power witha voltage tester. Пр: Testa 
Jie circi йе voltage tester to very that В working before you rely on 
tt Restore power only when he epi ar replacement project complet. 

Follow the aft Us вена onse pages. Never tempt an беса 
project beyond you skil ar confidence level. Never temp tà repr or replace 
Your maln service panel or service entrance head. These ше jobs fr quad 
сива and require thar the power company shur af power a your house. 


тэт ~ 


лети sine tort an mn 


1 Tips for Working Safely 


Circuit Maps 


The шсш! maps on the following pages show Ше most comman wiring 
variations fr турса ене devices, Мон new wiring vou шеші will match 
"ne oe mare of he maps shown. Find the maps that match your aan and use 
demo plan your cic layouts 

ote For clarity, ll rounding conductors ће cct maps ore colored 
green. pace, the grounding wires side sheathed cables usually ore bare 


Circuit Maps: 


5. Single раје іі tue (lich ar end а cable run) 

S Sie al sch & two ige ftue (wich between Іші fixtures, ight at 
Sa of cable ru) 

TS ole such gt ftue, duplex receptacle [witch өші of cable 
өші 

- ΤΟΙ; 
τ 

νε sl receptacle (switch o cale na) 

O. Double receptacle ccu with shared neural wir (receptacles alternate 

pe 

1. Double receptacle ο ёне with СС & shared neal wire 

2 Double receptacle snallkappliance oct with GFCIS А separate пеша 

νη" 

3 ачай baseboard ees, temas 

ο ο. 

E Camged single-pole swiaches ο 
ange switches consiga igh fixture and a vent an 

μνᾶ αγ switches lg ше (ше between switches) 

Three way weiche ірік fiue (ше sart of cable пш) 

Тов мау ster e ai fature (ше at end of cable run) 

Tse way sches ване iure with duplex receptacle 

Tie ay stes айі igh Ins (nes betwen switches) 

πο ш аде igh uns (tue a beginning af un) 

Foucvay sich light Паш, (ature at qan of able run) 

Fours sich В ight fixture (наме at end α cable na) 

Multiple fouraray switches controlling a ige fiue. 

ο fiue conl by ganged аге of cale 

ET 

πο ar controlled ο (switches at end ut 

bien) 


ГЕОРГИЯ 


иш! Common Household Circuits 
1.12-VOLT DUPLEX RECEPTACLES WIRED IN SEQUENCE. 


Use this yout to ak any number af йек receptacles ша basie 
lighungiecepucle cic, The last receptacle in he cable run 1s connected Ше 
парас shown atthe ight side ofthe crt map below: АП oher 
арабы are wired Ще the receptacle shown on he eft side. Requires но 
wie cables 


2 GFCI RECEPTACLES (SINGLE-LOCATION PROTECTION 


Use this layout when receptacles locate а а mom мина water source, Ше а 
Kuchen or a atom I this configuration, only devices plugged Into the GPCL 
вас wll be аке he doses receptacle or wired in series 
ná wili continue o function И the СЕСІ tips ο cables, Where 
2 GPCI mist power other ues, use cirit map 3. 


3. GECI RECEPTACLE, SWITCH & LIGHT FIXTURE (WIRED FOR 
MULTIPLE-LOCATION PROTECTION) 


In some locations, such ο a GFCI 
receta за alo provides shock protection 1o the wires and tres that 
conne to he ed of decr. Wires frm the power source are connected o 
е Ше итен terminals; дш wires are comete o lad Stews. Reque 
‘wore cables. 


+ SINGLE POLE SWITCH & LIGHT FIXTURE (LIGHT FIXTURE AT 
END OF CABLE RUN) 


Use thts layout for Мі ο ο circults throughout 
"he ome να used as an extension to а series of receptacles (circuit map 
1) Requires no-wie cables, 


S SINGLE POLE SWITCH & LIGHT FIXTURE (SWITCH AT END OF 
CABLE RUN) 


Use this Layout, sometimes called a switch loop, where more practical to 


cate a switch at the end of The cab run. In е Les length ot cable bath 


insulated vies are hot Ше white wise is tagged with black ape at both ends to 
indicate ii ас Недев гаран cables. 


Y 


6.SINGLE-POLE SWITCH & TWO LIGHT FIXTURES (SWITCH 
BETWEEN LIGHT FIXTURES, LIGHT AT START OF CABLE RUN) 
Use this layout when you ned to сава two fixtures from ane single-pole 
‘lich and stc ls beten the no ligtas in the cable run. Power eed ш 
(ne of the gus Requires two wire and three- wire cables. 


7.SINGLE-POLE SWITCH в LIGHT FIXTURE, DUPLEX 
RECEPTACLE (SWITCH AT START OF CABLE RUN) 


Use this layout to continue a сис past a switched ам fixture to one oF mare 
duplex receptacles. To add өшіңді receptacles to the ru, ее сеш map 1 
Requires vor wire andre vire cables 


а SWITCH-CONTROLLED SPLIT RECEPTACLE, DUPLEX 
RECEPTACLE (SWITCH AT START OF CABLE RUN) 


This layout yo ise wall switch to си lamp plugged o a wall 
rece. Only the boom half o the fst receptacle 18 controlled bythe wall 
Sich the tap half af the receptacle and all anal receptacles on ὧν rci 
ass Вас eques te vine and е wire cables 


9. SWITCH-CONTROLLED SPLIT RECEPTACLE (SWITCH AT END. 
бе CABLE RUN) 


Use this switch loop layout to contol a split receptacle (see cet map 7) fom 
an earn cci location. The born half of the receptacle cooled by 
‘he wall switch wil the top balî is alas hot. White ie vise tached to 

"be wich td ih black tape 1o indicate is ht Requires моче calle. 


10. DOUBLE RECEPTACLE CIRCUIT WITH SHARED NEUTRAL. 
WIRE (RECEPTACLES ALTERNATE CIRCUITS) 

This layout ба two 120-volt ra wired wih ane cis cable 
connected to a double pole circuit breaker. The black hot wire powers one. 
еш the ed wire powers һе other: The whe wire а shared neural that 
Serves bah circus When wired with 122 and 13/3 сае and ΟΡΟΙ receptacles 
‘ated tor 20 amps, his layout can be used fore rwe smal appliance cirrus 
‘ee ina ia 


11. DOUBLE RECEPTACLE SMALL APPLIANCE CIRCUIT WITH 


Use this layout аба of cic map 10 ta мие a double receptacle cii 
when code requies that same of the receptacles pe GECIS. Each GEC 1s wired 
Tor single-location protection (see ікі map 2} Requires tse-we and o> 
Vire cables. Best used when rol GECI receptacles ln new constuction: 
Is cheaper to wire sa one GFC protects multiple locations, 


12 DOUBLE RECEPTACLE SMALL APPLIANCE CIRCUIT WITH 
 GECIS & SEPARATE NEUTRAL WIRES 


И бе room layout or local codes do not alow for a shared neural wire, use thls 


layout led. The СРС should be wired ое осма prc (see 
еш map 2). Requires sw are cable, 


13. 120240-VOLT RANGE RECEPTACLE 
This layouts for a 4D or Samp, 120240-olt dedicated appliance circi wired 
wih ВЛ o G2 copper cable, as required by cde Tor a large kitchen range, The 
Май and red сис! wires, ου cct breaker he 
‘ire breaker panel, each bring 120 volts of power to the ае terminals on 
the recepace Ге while circuit wire tached о the neutral bus Бы in the circu 
‘weaker pne s connected ta the пеш зенин terminal on The receptacle. 


14 240 VOLT BASEBOARD HEATERS, THERMOSTAT 


This layouts typical for a sertes of 20-vo baseboard estes controlled by a 
чой thermostat. Except for he last heater ta he celal ater are wed as 
ан below, The last hearer 1s connected to only one cable The size fe 
nct and cables are determined ву finding the total wattage of all hates 
eges wow още 


15,240-VOLT APPLIANCE RECEPTACLE 
This layout represents 204m, 240-vlk dedicated appliance ис! wired with 
1272 cable, as required by coe far a large window alr conditioner, Receptacles 
ane availabe i both slagleplex (shown) and duplex ses The black and the 
πο 10 a double-pole breaker each bring 120 volis or 
power othe receptacle (combined, еу bag 240 vals). The white we в 
"agged with black tape to indicate ls hot 


16. GANGED SINGLE-POLE SWITCHES CONTROLLING SEPARATE 


This layout les you place we switches cooled by the same 120-уой ici 
une doute gang electrical ох, A single feed сае provides povero hu, 
свеће А чаг layout with wo fed cables can be used to place switches 
ftom different сиси the same box. eques neo. vise cte 


17, GANGED SWITCHES CONTROLLING A LIGHT FIXTURE AND A 
VENT FAN 

This layout кв you place we switches coole by the same 120-уой ici 
one doute gang lectica box. À single feed сае provides power t bo 


swiches, A andar switch contol e lit fivture and a time-delay such 
onmi ве vem fan. 


за THREE WAY SWITCHES & LIGHT FIXTURE (FIXTURE. 
BETWEEN SWITCHES) 

This layou for tos vay switches les you control a igh fixture from two. 
Toco, Each switch has one common screw terminal and two traveler screw 
Cir vires tached io e тане screws run between e ivo switches, and 
rie tached ta he comma screws Ding ситен from e pawer susce 
and carry кае Ме Паше, Requires мо міо and dre wire ale. 


= O 


эз. THREE WAY SWITCHES & LIGHT FIXTURE (FIXTURE AT 
START OF CABLE RUN) 


se this layout чайына af cct map 19 where k is more convenient to locate 
the ure ahead ot the three-way switches In lie cable ran. Requires WOME 
and bre wie cable 


20. THREE-WAY SWITCHES de LIGHT FIXTURE (FIXTURE AT END 
OF CABLE RUN) 


"This variation af the three-way ніі layout (сис map 20) is used where it is 
mare practical a осме the iure at the end ot the cable run Requires rwo-wire 
and bre wie cables 


2L THREE-WAY SWITCHES de LIGHT FIXTURE WITH DUPLEX. 
RECEPTACLE 


Use this layout to add a receptacle t a three-way switch configuration (ru 
тар 21) eque тілін and ішегіне сам. 


22. 1HREE-WAY SWITCHES & MULTIPLE LIGHT FIXTURES 
(FIXTURES BETWEEN SWITCHES) 
This is a variation of cic map 20. Use it to place multiple gh fixtures 


between гна dire switches where power comes in at une of the sch 
Requires wera re vie cable. 


23. THREE-WAY SWITCHES & MULTIPLE LIGHT FIXTURES 
(FIXTURES AT BEGINNING OF RUN) 

This is a variation of ісі map 21. Use tto place mail ipi fixtures tthe 
терца ofa та сок by va three-way switches, Power comes in at ве 
tiru κιν, eques veo-and бе ми cable, 


A 


за FOUR-WAY SWITCH а LIGHT FIXTURE (FIXTURE AT START OF 
CABLE RUN) 


This layout les you contol а light fre fom three locations. The end switches 
ane three: way and the middle i Тома, A pale of et cables enter the 
bos of the four-way switch. The whine and red wires fom ane cable anach to the 
{Op pair at screw terminals (ше 1) and the whe and red wires rom the other 
abe пахі to the boom screw terminals (line 2 Require rwo tree- way 
Such nd ne fou th and пао: and rec ie cables 


us 


25, FOUR-WAY SWITCH & LIGHT FIXTURE (FIXTURE AT END OF 
CABLE RUN) 


Use this layout variation of map 26 where и more practical ta lacate the 
(is atthe en е cable run. Requires оо мај eviter and oae. 
асаў switch and wort and ене не cables 


26. MULTIPLE FOUR-WAY SWITCHES CONTROLLING ALIGHT 


"This lento variation ofthe four-way switch layout (шеші map 27) used 
where tear more ие will convo a single Пе. The outer switches ше 
"re way and Ше middle ο three-way switches and 
‘wo four-way switches and wort and re wire cables 


27, CEILING FAN/LIGHT FIXTURE CONTROLLED BY GANGED 
SWITCHES (EAN AT END OF CABLE RUN) 

This layou is for a combination ο by а sped 

| сай switch ad σσ ich ba. Requires tt and 
пече cables 


эв, CEILING FANLIGHT FIXTURE CONTROLLED BY GANGED 
SWITCHES (SWITCHES AT END OF CABLE RUN) 


Use this switch loop layout variation when k is more practical o кеші he 
paged peed «пика and dimmer switches и Ве eg Tan at the end of he 
able пш, eques two-wie and decis cables 


Advanced Wiring Projects 


һе following pages coni step-by-step informaron and photos Ва reveal 
ην several of the most common advanced home wiring 
je, Mos a these projec al m three basic categories: panel projects 
ο i the maln service panel or an іван ubpanel; adding 
ο circus; and woubleshotng To allow ample space Ir 
demonstrating the specific techniques and смее іші are necessary fr hese 
[jects we have ва gone into great deta fr some of е mor basic planning 
ΑΔ πριν αἰ steps that every project should пее no mater how 
‘vanced it may be, Basie moppig of your system and си, estimating 
πο ο and arranging for inspections are all important to 
фе чие conduct of any elecnical project t you are una with the 
тешеге for any of these steps, consult your local electrical specto for 
‘vie Drawing an arcuate cc map may not be glamorous “vance in 
Some dels, bt k is cial important 


In this chapter: 
зика Panels 

+ maling Сиси Breakers 

ација Зарина 

"Upgrading Service Panele 

+ Grounding & Bonding an Upgraded Sytem 

+ Aang Сика. 

+ Waringa Room Adlon 

+ Winga Kuchen 

“Hosting a Solar Ligia Сиш 

+ Backup Power Supply 

лана a Transfer Swich 

+ Common Residential Wiring Codes 

„вана Receptacle salon 

+ Ground (GFE ο 
“uncon Boxes, Device Boxes Enclsues 


ші Electrical Panels. 


Every bone has a man service panel that ныне electi curent tthe 
Individual circuits; The main service panel usually 1s found о the basemen, 
ace, or у area, and can be Identified by iti meal cag. Before making 
ny тран your са system, ou must shut off power t he conc 
еш at the main service panel, The service panel should be Indexed so rur 
‘Can be de xa 

Servic unes vary in appearance, depending on the age of the system. Very 
ld wiring may operate on 3-amp service that has only tv ciu New homes 
πο wi 30 or more ccs. Пей the size a the service 
by reading the amperage rating printed on the main Нас block o main cru 
[^ 

"Regardless of age, ll service panels have fuses or внеш breakers that control 
each circuit and protect them from overloads, In neral, eder service panels use 
ο newer service panes use ul breakers. 

"In dion wth mal Service panel, your десин system may have а 
ο some of the circuits in the home, A subpanel has ts ow 
‘ut breakers ог ses ар в шей to conti си that have een added 
"oan нада wiring system. 

Тіс subpancl resembles the maln service panel but is usually sauer ау 
be located near he maln panel, rt muy be found near the areas served by the 
‘ew cr, Garages and basements that have been uated свет have thelr 
“wn subpanels. И your home has a subpanel, make sure that ls шеші are 
Indexed cocci 

‘When handling fuses or circuit breakers, make sure the area around the 
service panel is dry. Never remave the protective cover on (he service panel. 
‘Alter turning olf a circ to make electrical repairs, remember to always 
test the circuit for power before touching any wires. 


I Circuit Breaker Panels 


The cet breaker panel в the elec distribution center for your ome I 
Aides the curren ina ranch circuns That are carried throughout he house. 
ο ουσ breaker that protects the wie um 
dangerous current overloads. When installing new сисщо, the last step sto 
connect the wires to ew circuit breakers tthe panel Wurkina Inside accu 
beaker panel sot dangerous И you follow basie safety procedures. Always 
sur ο the raal cul breaker and test for paver before touching any parts 
ае the panel, and never touch the service wine lupa. И unsure o your own. 
Sk ие an іла make the Паз ситы connection. (И you have an 
‘le electrical service with fuses instead of cul breakers, always have an 
есш male these final hoops J 

е main icut breaker panel does not have enough open slois ta hald new 
crc breakers, a аура (page 34) This jb Ë well within fes 
Tevel af an experienced учи although you can also ие an elecnician 
an Install the subpanel. 


Before installing any new wiring, elite your electrical service to make 
че и provides enough eurent to support both the existing wig and any new 
“еш. И your service does not provide ση 
онаа ша Миле amp rating During ὧν upgrade, бе eleculelan wil! Install 


A hew ccu beeaker panel with enough era breaker slots for the new cir 
yau vant to инш 


ИЯ 
Бы mier КҮТ дема 
КЕЛ мкс төлес 
(араць Вата 


тиі Installing Circuit Breakers 


The at ер а wing project is connecting rule at the breaker panel. After 
this ls dane, the wok is ready for the іші inspecto. 

Сиси ме connected at the maln beaker το. 
rat ccu breaker subpane (page 5). When working at з subpanel, make 
Sethe feeder breaker atthe main panel has been tuned off, and test for power 
(Photo, righi) before touching any parts in the subpanel 

Make sure the circule breaker amperage does па exceed the ampacity of the 
акаш wines you are conecto it Аа be aware that cit мед ву 
nd installation techniques vary according to manufacturer. Use breakers. 
designed for your type of panel. For most moms in a hame, in addition ta the 
"chen, basement, and bathroom, an AFCI breaker necs obe lasalled. 


“Tools & Materials) 

— 

Hammer 

enc 

Combination tool 

Cable ripper 

Бен 

m 

Cable clamps 

ο cuit breakers 


1 How to Connect Circuit Breakers 


RU 


Emi Installing a Subpanel 


[sal rut breaker subpanel Бе mal cet breaker panel des an have 
enough open breaker slots far the new circults you are planing. Called non- 
“Service сині panels in most code books, the sihpanel serves a4 a second 
авы семе tot connect ccu It receives power По a double pole 
ο breaker you instal in he maln circi breaker panel 

I the main service panel s o ful thar there i no on for the double-pole 
ирик! fede breaker, os Can reconnect ame af lie existing 12-й ccu 
to special slimline breakers (photos below) Note: There are limit to how many 
Slimline breakers you may use in a single panel. 

Plan your subpanel Installation carefully making sure your elecuical service 
supplies enough power to ο load of he new абрала cul 
“Assuming your main service is adequate, consider installing an oversized 
рве feeder breaker o the main panel to provide enough емші amps o meet 
the needs of fure wiring projec, 

Als consider the physical ie af the subpanel, and choose one that has 
enough extra it to old ccs you may want o install tr The smallest 
pesce La ане аи Пета 
rers) whe the largest models can hold up to 20 single раје breakers- 

Запазен ofen are mounted near the пай іа breaker panel. O, for 
convenience, hy car be installed close to Ве areas they serve, such a Ina new 
"oom adi ога garage. In a бай room,  subpael can be pained or 
use in a decorative cabinet sos les of à visual distraction. Ни В covered, 
ον ін амі accessible ad ley identified. 


“Tools & Materials» 


Hammer 
— 


Cable ripper 
Combination tool 
Cable clamps 
Treeline NM cable 


Cable apes 
Double-pole cct weaker 
Сис breaker subpanel 
Slimline circuit мели 


ІНІ pn an eee Haan or pea 


Il How to Install а Subpanel 


aa 


1 Calculate your maximum feeder lad (consult your local electrical 
Inspector and пин by 125. This safety adjustment e required by he 
National Electrical Собе Convert te load ino amps by dividing by 230. 
This gives the required amperage needed 10 power the suban, 

З For the subpanel feeder breaker, choose a double-pole cat breaker with 
an amp rating equal to or greater than the required supone amperage. 
Example: In a voam addon that requires 2? amps, chose a amp 
double-pole feeder breaker 

З For the седя cable bringing power froni бе maln circuit breaker panel to 
πο NM copper cable with an ampacity equal 
то the rating of the subpane [eder breaker. Example ога bump. 
ο feeder breaker, choose НА cal o the feeder 

алга шешегі installed а separate ου, 


“such as a garage, the subpanel mus be grounded to earth with lis awn 
ΓΙ 


ο ο ead es ο 


иш! Upgrading Service Panels 


Only a generation ao, fuse boxes vere commonplace; But as our demands for 
owe Increased, homeowners replaced е amp boxes with larger, safer, and 
‘ore reliable circuit beaker panels. Typical new homes were bull with 
рес adequate 10-amp lod centes Ви odo, as average home size has 
"ien to more than 2 300 sQ. and the number of home electronics has ten 
‘exponentially, 100 amps is adequate service. As a result, many homeowners 
have upgraded to 200 amp service, and new single ат homes often include 
250 amps or even 400 amps of power. 

Upgrading your electa sevice panel fom 100 amps o 200 amps ian. 
БН hat requies а lot of forethought To do the job you wili | 
‘have your liy company disconnect your house rum elecirical service at the 
завот that feeds your house. Not only does this volve working them πο 
‘Your schedule means you wlll have no power during he project. You can eat 
на generator ta provide a circuit or teo, or you can run a couple 
extension cords fram edly neighbor Bu unless уш are a very Га woher, 
plan an being without power for at least one го ео days while he projet in 
ces. 

Ala check with your iy company to make sure you kw what 
quien is theirs and bat belongs to you. In most cases, the electric meter 
fd everyting ће sec side belongs to the power company, and the meter 
base and everything o the hose side s yours. Be avare thar E you amper wih 
he sale meter in any way, you Шу vile ined Utiliy companies will not 
ο your system without approval hom your Inspecting agency. 

Upgrading a service panel а major project Do ші πο 
‘at any point уште unsure what to бо И gd de o alert your у 
‘Shaul he upgrades. They cn check the service drop size o make ше ts 
ерме 


“Tools & Materials» 
200 mp код семе (service panel) 
200 mp bypass meter base 


Cire breakers 
Schedule 80 ar IMC conduit and iig 


Weatherhead 
Service өшу се 
Cau wires 
Plywood backer boa 
зе не. 
Diver 

тре 

Allen wrench 

‘cucu eser 
Мане 


Service Entry Options 


ЕЕ 
zo sins E ep Dt ИИ mann 


ЕКЕН в иа оа по а et 


| Locating Your New Panel» 


"Local codes dictate where the man service panel may be paced relative to 
Әйке ars of your home, АМ the codes may vary (and always take 
Precedence), national codes palate that a service panal (ot any other 
Аиша panel) may по be шешей ағы fable materials, ina 
bathroom, or directly above a workbench or ather permanent war talon or 
appliance. The panel also can't be located ina сан! space. The panel must 
‘De framed iba ast 36° of clear space on all sides. If you are ан 
печ service ey Бр, there are many regalas regarding ће of е 
service drop and the mete (he meter should be located Б” above grade). 
Contact your ос inspections office for specific regulations, 


| How to Replace a Main Service Panel 


kena ποπ 


‘Splicing in the Box» 


Some wiring cades allow you 1a make splices side е service panel bas If 
the circu wire is too shor. Use the correct wire cap and wind electrical оре 
“ver бе conductors where they enter the cap. If үші municipaliy does oot 
Slow splices in the panel bone, yo'Ii have uo rectify a short cable by splicing 
tin a junction box before i reaches the panel, and then replacing е cable 


"ita longer section for Ше nd of le rn, Make зше ech circu ne has at 
least 12" of slack. 


"Tall Mast, Short Roof. 


The service drop mast occur a lent 10 ft. above ground evel, and as much as 
14 in some eases, Occasional, Bis means that you must tv the conduit 
foe the service mast up ough Ше eave of your rol and seal е ol 
penetration wih bos 


Emi Grounding & Bonding an Upgraded System 


AN home electa supply systems mus be banded and rounded in accordance 
‘wh cde standards. This ental two tasks Ше meal water and gas pipes тив 
фе connected electrically to create a contiguous wire path leading to a ground: 
cad the mala іа panel must be rounded grounding rd or rods driven 
по he earth near the foundation of your house. Although the piping учат 
enis bonded 1o the round your main electrical service panel, he 
panel grounding and the piping bonding are aret when it comes 1o function. 
The grounding ит that ин Hum your івана panel to grunding rods inthe 
cabin important safeguard in your дес са system, The wes tha bond 
nd ground your metal piping are preventative, and they сай become important 
in the relatively unlikely event that an electrical conductor contacts оде of he 
"are pipes, energizing И. Ln hat case, corect grounding of the piping systems will 
‘ensure that the curet does not remain or build up Inthe syste, where И ould 
ессе anyone who touches a part af the system, such as a faucet handle. 
εν water heater, as the gas piping and 
ater piping generally there- 


Tools & Materials). 


Hammer 
Sioned screwdriver 
E 
p 
ο ва stranded for 100 amps and ο 
100 amps 
Cable apes 
3 pipe ground clamps 
Eye and ear precios 
Wok gloves 
Grounding rods (Jong copper-oaed steel) 
ib. mal 
сык 


| How to Bond Metallic Piping 


Bn e ποσα 
poker ptm мана ti tod ва e ЦН 
snr rat teri ame at ne p aa a и vada ано ш, 
ο κο ο eet ig 
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1 Tips for Grounding the Panel 


1 Ground Rod Installation 


The grund od is а екенші part of the grounding systern. ls primary function 
to ene a patho ground or пне! seca coments, such sighing, 
i surges, and unnenional сока with high voltage lies As a lt of homes 
a ow being plumbed with sonnet pipes (which, unlike metallic pipes. 
‘canta be usd οι equipment grounding), th need 10 property inal a 
‘Bounding electrode System move Important than evet In dis day and аде, 
‘aly bane houses will have no grounding electrode system. However is 
‘et uncommon fr elecmdes ш deteriorare а the pound and теріге 
‘replacement Alsa, I you upgrade your гісі services vo ely will need to 
"grade your grounding wine and rods to meet code 

Now: Diferent municipales have differen requirements for grounding, so 
эе sure to check with the АНИ (Authority Having dai) frst before 
апара 10 do is ure 

Сай you dig! Make sure the area whore you will be installing the 
und rads в Пек and clear from any именити utes 


‘Your breakers (inch the mala) should be exercise” once a year ші 
еше proper mechanical function. Spi tum them ой and then back o. A 

ne to рыба the exercise sa daylight savings time, when 
уш need to reset al of your clocks anyway. 


How to Install а Grounding Electrode System 


1 


t 


| Tips for Grounding 
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Emi Wiring a Room Addition 


he photo below shows the circus you would ly vant to Instal n a lare 
room addon, Тыв example shows tbe framing and wing of an unfinished anic 
‘converted to an office of веі room wih a bathroom. This mom. 
ches a sulbpanel and five now citus plus telephone and сме ТҮ nes 

A wiring projet af this sort Б a ponendally complica underaking that can 
be made simpler by breaking the project into convenient steps, ad finishing one 
Sep before moving on йе next Tur lo pages S to 57 a see Ші projec! 
represented as a wiring diagram, 


Individual Circus 
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Diagram View 
Tas gametos the layout at е ive eis and е cione ol 
Μο ον sho e phonon e 
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Seti Atec you cee approval frr alo wg diagram 
leva uo a you comple your риев. 
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I Circuit Map Details 
Make Па connections for receptacles, switches, and sues only after the 
‘igh inspection i done, nd all walls and clings ме nse. The icut 
‘taps are especially useful your wing configuration difer fm those shown 
оа е following pages. The ls step i ta hook up the new ic ar the breaker 
pos 

"Afr all connections е done, your work i ready fo the final inspection, If 
you have woke rael йе til пераа wil take only a few minute. Те 
specto may open oe orto la boxes to check wie connections and 
hec the ret breaker hoops tà make sure they are come 


“Tools & Materials» | 


Combination tool 
заемна. 
Needlenose pliers 
Nu dever 

Рша vies 

Wire connectors 
Green & black ape. 


τα 


Timer &e single-pole sic 
Venta 

ΠῚ 

= GCI евра. 
ο 

ο single cci мее: 


| How to Connect the Timer & Single-pole Switch 


1 How to Connect a Vent Fan 


| How to Connect Light Fixtures 


| How to Connect the Bathroom ΟΡΟΙ Receptacle 


1 How to Connect the Single-pole Switch 


BORGUIT ага ramp, раа ecu лақтар 
he office and bedroom areas. 


+ Single pole switch tor split receptacle, three-way switch for salva hr 
pow 


τ Spec! and dimmer switches tor ceiling an. 
+ Swached duplex receptacle 

+ 15-3mp, 12001 receptacles 

+ Ceiling fan wit ight rue 

ЕСІГІ 

ο lighe fiue 

+ Samp single-pole cci breaker 


1 How to Connect Switches for Receptacle & Stairway 
Light 


πο sedal а ш а re tmo тн занае nct 
tne isi ig даат umaq deca ынд nda 


Ir ausit ћи eri a de 


1 How to Connect the Ceiling Fan Switches 


EM 
πας incre шь ca umi u pe anm u бе ее he 
Ε πρ ο ο ae 
mw 


| How to Connect a Switched Receptacle 


| How to Connect a Ceiling Fan/Light Fixture 


1 


BOIRCULT FS A ан 340 ssh circi serving ihe bathroom Bier 
three baseboard heaters controlled by a wall thermostat. 


etr an 
ТЕГЕНЕ 
ЕСІГІ 

hol baseboard heaters 

amp double-pole circuit breaker (see pages 38 to 39 for Instructions on. 
hooking up he circuit ar he crcl breaker panel) 


1 How to Connect a 240-volt Blower-Heater 


| How to Connect a 240-volt Thermostat. 
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1 How to Connect 240-volt Baseboard Heaters 
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ті Wiring a Kitchen 


e photo at ft how the ccs you would probably want to install in a tua 
Kuchen remodel. Kitchens teque a wide ange of elec services, rom 
Simple Lamp lighting ccu o 120240, 5 απ appliance ciui This 
Kuchen example has seven circus, including separate dedicated сак fra 
distwasher and ood disposer. Some codes allow the disposer and dishwasher t 
Share a single cet 

Al rough carpenty and plumbing should be in place before beginning any 
анна work. As always, divide a рока odis scale шш manageable dee 
“ná finish one чер before moving оп. Turn to pages Во 67 to see thls project 
epost as a wiring diagram: 


Individual Circus 


nated Samp page he a at кыв. 
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πα ο οσο ο νο 
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“The diagram а left shows the layout ofthe seven citus and the locations o 
heit receptacles, switches, fixtures, and devices as shows in the pho on the 
Brevis pages The cos and receptacles are based an the needs of a 17559- 
T. space Kuchen. An itspector will wanî see a diagram Lie dis one before 
"ssa permit. After you've received approval for your ation, е wl. 
diagram ΜΑΙ serve as your guide as you complete your project. 


сн а палач Мала at pane ct ин мо al p 
epi ορ a rg 


πο ο te ett ае. 
e ed i aec 


7 


о гъл 15 anp паи tae ee ep мака aa a 
aei atat pe te tte again 
Εκ d Mei 


Hosa 0 wasp o ci ring ot e 
(ic ge шалы ye age up i pg 
τ. gin a ih 
wee η 


1 Making Connections. 

Make he Па conection tar switches, receptacles, and fixtures afier he 
тој inspection: Fist make final connections on recessed fixtures (tis ee 
одо before wallboard installed}, Then lash the werk on wali and 
Seng isa ће cabinets, and male he na ot he inal connection, Use the 
Thu an he following pages and he crit mapa as a guide fr making ие 
Паш connections. The las чер o connect the circu t the breaker panel 
Aier all connections re made, you work ts ready for the al inspection. 


“Tools & Materials). 


раі vies 
Wire connectors 
Black іва ape 


CIRCUS SER Ке Zap ТС 


Уа ЕС spaces 
салу ерде сс breaker 


Nate: In is project, twa of the GEC receptacles are Installed in buses thar aso 
‘contain switches from other circuits (page opposite}. 


| How to Connect Small-appliance Receptacles (two 
alternating 20-amp circuits in one 12/3 cable) 


| How to Install a СЕСІ & a Disposer Switch 


‘rane ute eed mto nta ena оре да, 
inet yr ara a ih 


| How to Install a GFCI & Two Switches for Recessed 
Lights 
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CIRCUIT ШЕТТЕН ЛЕГІ ering the range 


` Samp receptacle for range 
+ Stamp double-pole circuit breaker 


Тана Xam Поља ағай Tor The lera 
ο duplex receptacle 
аат single-pole cci breaker 


12ον, ZOA,RECEPT: MW. 


[| 


| How to Connect Microwave 


BORCUITES A amp, irs circu Tor he Tod digas 
am duplex receptacle 
ο 

ο 


> 


| 


| How to Connect Disposer Receptacle 


боша me paasdag ure u gunos ка ла ring ане 
ааа ааа na 


a CIRCUIT FA Tap basie На reult serving Ке 


инеу switches wh grounding screws 
“азарае sches with grounding screws 
+ Cong gh re 

5 6 recessed gh nues 

τα fluorescent undercabinet fixtures 

+ 15amp single-pole circuit мейес 


| How to Connect Surface-mounted Ceiling Fixture 
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1 How to Connect First Three-way Switch 


| How to Connect Second Three-way Switch 
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mt Installing a Solar Light Circuit 


А seit-esatained electrical сис with dedicated load, usually чей ig 
ташы, sone of li most useful solar amenities you can sal. A standalone 
System oot ed into your power на, which ray е danger of 
"sang the components yourself. Ps the faet that your light itus are 
independent о the пай power source means that even during a power outage. 
ου and secu gas. 

Insaling a single solar powered creuit 1s relatively slanple, but don't take the 
dangers tor granted. Your work will require permis and inspections n mast 
πο and you can't expect to pass ση 
Specifications required. 

‘Salar panels dhar convert he sun energy ко εἰκα are called 
вземане (PV) paneks, and they produce direct current (DC) power PV solar 
Panel systems can be лый and designed ıo accomplish aspect tak, on hey 
Can be large enough 1 provide power or supplementary power to an ви. 
Мања, Before you make the leap Into a stem, ia доо! ideato 
familiarize yourself with the mechanics of salar power The sal system 
demonstrated Ia this project ls relatively simple and is gres irs ер into the 
ado solar, The Tact hat the collector, banery, and ighas are a standalone 
‘Sten makes sa very easy project to accomplish. By contrast, salio 
‘Panels that provide direct supplementary power through your main electrical 
Service patel sa difficult wing job that should be done by professional 
‘lectins oniy. 


η 


1 Schematic Diagram for an Off-the-Grid Solar 
Lighting System 


Торе measure 
Didier with bits 

Caulk gun 

Crimping tol 

Wiring tots 

Meal-cuting saw 

Photovoltaic panel (50 to 80 wats) 

‘Charge ганны" 

Constople fise 

Bary sited for day autonomy 

Batory case 

Bary cales 

12 volt LED gus ο зелье 
Additional 12vok gt fixtures as desired 


20 ft Unis ο (бе Resources, page 125) 
(4) 43 Uns conscius 

(2)90* Uns angle brackets 

(J Un hola down clamps 

(12) 38° ping ats 

(ав ong ека bot wih washers 
DCrated disconnect or double how sap swich 

ο of 27-2. qu ight ο 
2" аша gh conne 

(2) Lay-in grounding logs 
ΠΟ» 
wes 

(2) Cord cap connectors for изв cable 

12 ground rod and damp 

Copper vire (6, ge) 

Given ground sereus 

12" Нена тшс condui or Greenfield. 

1/2" Greenfield connectors 

але” junction boxes with covers 

(square boxes with covers 

PVC 6" junction box with cover 

142 UF whe 

1 Э muns and bolts wlth ook washers 

oot fasting boot 

Rost cement 

Silicon си. 

Eye protection 


1 Mounting PV Panels 


ΕΙ таа ame 


| How to Wire a DC Lighting Circuit 
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Emi Backup Power Supply 


nsi «backup generator ian valuable way o prepare your family for 
emergencies. Т simplest backup power system is a parable дрон 
леща and an extension cond ar hwo. A Big benefit t is approach is dut you 
Can run a refrigerator and a few σσ during a power outage wil a aa 
tha can aka be transported to remote job sites ron camping ips when is nat 
daing emergency backup duty. This 1s also the least expensive way m provide 
Some backup power for yor home. You can purchase а generano ar mast home 
σσ 
is ical impanant Ва you make стаі any loads being run by your 
generar are conned om the му power source. 

The nex ер up Is o incorporate a тааш transfer switch fr your portable 
generator anser switches are permanently hardwired to your service panel 
They are ина ов tre interior or Ше exterior ot your hause between he 
лесно and the service panel, You provide a power fesd fom ће generator 
ша e swith, The switch ls wired to selected esendal Circuits In your house, 
allowing you to power pt, furnace Манев, and aereas du can't easly 
be nun with an extension cod. Ви perhaps the mos import job a transfer 
Sich рабо so disconnect the Шу power. I the Inactive шішу power 
le is anached о the service patel, “boca” at power fram your generator t0 
‘he шу line can occur when ће generator kicks in, This condition could be 
Tatal 1o Ше workers who are yag Yo restore power. The porel far backfeed 
ке mal son many municipais isis har only a licensed electrician 
ook up a transfer switch. Using  ansler switch not маей by a professional 
may also void the warranty of he swith and the generator: 

Слога transfer switches tam oa the generator and with off e ity 
suppl when they detect οσο voltage They may be installed 
‘with potable ο ου 1 equipped wiin an electric 

Lage standby generators that semble cent ale conditioner are the top of 
then ia backup Power supply systems. Often fueled by home narural gas ler. 
ο propane tanks that offer a bottomless fuel source, standby generators are made 
μα with as mweh as 20 to 40 Па of output enough to supply ай οἱ 
the power neds of a 50046. home. 


1 Choosing а Backup Generator 


1A Typical Backup System 


1 Choosing a Generator 


‘Choosing a generano for your home's needs a few calculations. The 
chan blow ges an estimare of the size of generator typically recommended for 
ıa house ot a certain size. You can get a more accurate number by adding up the 
power consumption (he wats) of all the eeu or devices ta be powered by a 
terat 1's also important to keep in mind that, [ог mos electrical appliances, 
е amount of power required е momen you p the ON switch is greater 
‘han the number of wat required о esp the device running, Fa stance, 
‘hough an alr conditioner may па on 1500 wats of power, 1 will require a 
‘Suge ol 30,000 wats а startup (і power ange required 10 operare a 
Splice 1s usually sted somewhere оп the device е), These wo numbers 
ο wan an surge ott Genera are typically sald according to 
fun wats (a 5.00 aa generator can sustain 5,00 wats) They are aka ated 
Tor a certain number of ше πο generate may be blo, 
produce a surge of 10,000 wat) Ifthe surge wats aren’ listed, ask or check the 
πο generators са develop many more surge wat (han un ati 
‘er can produce te as much surge as ru wate, 

JS not necessary 1a buy a generara large enough nte te surge potential 
ofall your ccs (you won't be nurning everything on алені) ur 
Surge wats should acto a your purchasing decision. И you will be operating 
ἂν generator at or near capacity, 1 амо a Wise pace v stagger зали for 
эришке. 


SIZE OF HOUSE (IN RECOMMENDED GENERATOR SIZE 


SQUARE FEET) (iN KILOWATTS) 
nm Em 

prem m 

3200-4200. 20 


nem "I 


1 Cord-connected Transfer Switches 


Β 


бо sla ful mae Па νο е ee ац а 


Running & Maintaining a Backup System 
Even wih fully automatic sandy generator system fueled by natural gas ог 
Propane, yon wil need o conduct some regular maintenance and tesiog ıo make 
ше а ses are ray in бе even of power иа М you ve depending ona 
ο ον ora standby generator witha пиш 
{arse wich, у alsa need 1o know he conet sequence of qepa allow 
(ва power emergency. Switches and panes also need obe tested on a regular 
"ias decidi your owner пышы. And be sure that ай switches (at. 
Interior and exer) are hosed а approved enclosure box. 


ANATOMY OF A PORTABLE BACKUP GENERATOR 


1 Operating a Manual System During an Outage 


a a 


і Maintaining and Operating an Automatic Standby 
Generator 


ıı Installing a Transfer Switch 


А лапы switch is stalled nex to tbe maln service panel 1û verde the 
ват electrical service with power Dom а backup generator during а power 
Outage, Manual transfer switches equi an operator to change the power 
“Shute, while automate switches deci ве losa power, вап Ве back-up 
necat and switch over to he backup power ей Because the аши οἱ 
‘ity created a backup generara ls па adequate to рамы all of the 
"νων 
"b gc bac сштеп (See Sidebar) 


“Tools & Materials» 


pa 


ΠΠ 
зенан 


me 
Wire cures 

Cable ripper 

Wire здра, 

Len 
ЕТІ 


ПЕТ 
Standby power generator 


T Selecting Backup Circuits 


Before you purchase a backup generator, determine lads you wil 
want to power from your generator in the event of a power ss. Generally, 
‘ou wlll want to power your refrigerator, freezer, and maybe ен lights 
Ada up the running wattage ratings of the appliances vou will power up to 
drtermine bow large your backup generate needis ш be. Because the santup 
wanaqe of many appliances is higher than the running маре, vod staring 
Ml circu иг te same ie can cause an overload мат wth your 


‘generator, Here are some approximate running wariage guidelines, 


ТЕТЕ 

+ Forced alr furnace: 110010 1500 wats 

+ Incandescent ο per bulb (CFL and LED ligas use les 
vata) 

+ Sump pump: 8001 1000 watis 

+ Garage doe opener: 55010 1100 wans 

Television: 300 wanes 

Add the майдде values af all the loads yau want to power and multiply the 

sum by 123. This will give you the minimum wattage your generator must 

обич. Portable standby generators typically output 50001 7,500 wat, 

Most arger, stationary generator can output 10 000 20000 as 101 20 

Шаман), 


1 How to Install a Manual Transfer Switch 


(ва Troubleshooting & Repairs 


unning new circus and hooking up new fus are fal predictable 
крае when i comes to estimating me and expense. Ti i less ue wid 
‘paving problems in your system and fixtures. In some cases, a еры is as 
Simple as opening an electrical box, sping a lose wine connector and 
making he connection. Вы thee ae also mes when fixing a dead конак 
‘device la highly frustrating proposition: Such cases are almos always caused 
by sc diagnostic challenges. Wires ae hidden behind walls and there very 
ойга are no visual uso system breakdowns. За өзені minimizing reale 
аата bolls down τ learning о deploy logical systematic diagnostics. 
dated troubleshooting, you col say. 

Jn dis project ува em haw to use the most Important diagnostic tool in 
эу фес toolkit бе multe. These handy devices come ina dizzying 
anay of types ad quales, Ва fr diagnostic purposes they ὡς sed 1o take 
тезби» Ге curent (amperage), voltage and со (whether an lectica 
fs open ar closed) Once you eam he basics of operating а mulumetr you 
an enlist ina logical, deductive manner о wack down the source of a wiring 
[problem Onee located, coerecting the problem is usually very Simple 


МУ wan lB a aen 22007 2 
Тай инни ο aap AE at et арата 
ον οσο Van tane pet 
up на a 


[Multimeters 


Multimeters are nearly indispensible diagnosi tools far doing intermediate 10 
advanced level electrical work (as well as anote and electronics reat) 
They are used ta measure voltage, current (amperage) and a ен arhet conditions 
sich а continuity, capacitance and frequency. For your home electrical system, 
Ρο most used feature o a multimeter Ë testing voltage and current, 
although there are occasions where testing for resistance needed. Among 
родена slecuicians the most comman and widely used паа have a 
‘Clamp-on ammeter that measures current through the wi insulation за you 
don"t have to disconnect the сне and expose bare wire. Mast Савра 
‘mules alo are ied with ser probes wiih which you can measure 
lage and саціну ln the ποιοὶ vay. An example of a camp an 
multimeter can be seen on the пек page: Among homeowners, however, te 
"mos common тет these days are ο ls that use 
robes or alligator clamps at the ends of wine leads for diagnostic work Older 
multimeters іші do oot have та capably must be presset o emat 
‘Calibration levels before use. ре multmeres or ammetes usually have 
"al auge gives redu. These tools are somewhat mare dificult t ise 
dae less precise, Considering tha dighal, оганда; вайне can be 
Found for hat a few dollars (e top of the lise models cost over S100) there s 
relly no good reso not o replace your old device какава a semis he 
tol seen on these pages. 


‘Neon сеш testers are inexpensive and easy to use (If the light glows ће 
catis bo but they are less sensitive than multimeters and can be unsafe. 
Та миле cases, neon testers wan't detect the presence af lower voltage ina 
icit This can lead you to believe that civi shu otf when Б аа а 
ο mistake, The small probes on neon cul tester also force you to 
aet tmo close vo live terminals and wires, For е most reliable readings, buy 
gand learn to use a пит. A the very ου 
λα the one on page 101, Step 1 


1 How to Measure Current. 


Oi пи te и ум ве вън ot en A a an 
perpetim 


"Taking Measurements at a Receptacle y 


You may ше а пае to measure for voltage at a wall receptacle, 
Regardless of wheter ὧν outlet iin service, 1 ve you иШ ger a voltage 
reading in heapprximat паде e receptacle ang. Aere, 120 vole T 
Васа live current, ο receptacle mus be in use, wh an 
appliance drawing from it Taking an amperage reading in such an astane 
ill only yield the amount of current being drawn, which s а factor of the 
наст na the cic сас 


|) How to Measure Voltage 


“mn ln ing a u na a ae ae mina 


τ Ὃν 


= 


1 How to Test for Continuity 


“Сані isa соо ο 
away though which current may ow. When measuring for conil 
ауу make sure heres no power prse on te cit you are esting or 
damage may occur to the meter Yau can also measure the resistance in dis 
odis veli 


1 


‘Remove the switch rm e circuit and place one ol the probes ово the 
савана eina and the oer probe nto one of ise oher мо wei used 
forthe taveer үйле 1 тне meter indicates fiy ohms or there па sound, 
fp "e sich ad tis 1n working order бе meter should mad zero o or 
enitn audible sound, J should only work In one deci rhe, not 
p 


1 Troubleshooting an Open Neutral 


An open neural s an elecuical problemn where the claruit Is broken on the etu 
рй wire oc neutral (uhite wire} When this stato occurs anything plugged 
uo or toanected to thls cic can experience ow or ig valage, whch could 
damage volkage нише lactones such as a computer ο fat sereen TV. The. 
he wlll be dim ar not work at al, depending upon where the problem es 
ihin the circu 


ο ο ο 


1, When a whole еше does not work and the breaker associated with that 
cu арна normal 

2 When the neal or white wire reis as a ho wire by using a non 
ο tester when the ru breaker ion. This mas likely 
адста problem between the mala service panel and the ly 
ківае, The condition should be readable on oer receptacles as 
мај 

3 If you register a voltage lower than 110 vols between the hot and neural 

А When the Incandescent lighis work, but ше very dn. 

5 When the fluorescent hts are barely Ш and are flickering 

8 Discoloration ot the wires or exposed copper turning green under the 
ieu holding the веша wires together 


1 How to Troubleshoot an Open Neutral 


1 Troubleshooting a Short Circuit 


‘Shor сисш are a direct conection between the hot ο power wire (black or 
ed) ani to ete the вещ (wit) or round (bare) йе. This connection 
between the reo wlll cause your ult breaker or fuse ta Мов, which sould 
erupt Power фе affected каш. 

Зан ucun are a common problem and can usually be solved by ο 
folowing qepa. The idea behind electrical uroubleshooting s to simply ве 
leal by checking tt сепай poit, nde ta narrow down Ше problem 
pol by process of elimination, Generally, the poem ler ere ia bare 
‘ound Мые muchlng a bot terminal wih a switch or an onler bone. There wll 
usually be a black scorched mark or ame sgh of an elecuical arc where he 
ble Ша. 


| How to Troubleshoot a Short Circuit 


ο” 


I Common Residential Wiring Codes 


ome wiring в ο subject that is fundamentally 
вази. When comes сис, mistakes and accidents do pose threats 
folding fue, injury, and de. Therefore safety is Ве primary focus of ὧν 
десш code provisions. 

"Io dis cape үші il find many of he rules governing safe instalation of 
смс wies, бесш! equipment including condi, ісі recetas, 
Sachs, Пала and other fixtures. Use this information to inspect your wiring 
nd make sure al conforms ta code IT does no, or if you are unsre abot I, 
ο συ 


2011 
Џ 
m 


1 General Requirements 


CLOSURE OF UNUSED OPENINGS. 
1. Close all openings in boses, and bois, and cabinets wih meal that 
provides protection equal e orginal opening cover This means using 

ποσο Tape and cardboard do not provide equal 
protectin, 

2. Recess metal knockout covers in nonmetallic boxes and conduit bodies at 
lett inch trom the surface ot the ах or cond body 

3 Cover open owlet boxes witha blank cover, a blank: plate, or fixture canopy. 
Swit lates and кеңдігі plates do not provide complere closure far 
electrical она, 


+ Grind meal covers and plates, 


IDENTIFICATION OF CIRCUITS IN ELECTRICAL PANELS 

1. Provide a legible and permanent marking or label that denies ὧν purpose 
occ breaks, fase, σου used to disconnect power fro 
ο ве iui n enough інді so that t can be distinguished 
from all other circuit Example: do ти Мену acht as general gh 
dently ise specie rooms or оше served by the сш, A marking or label 
1s mot required ifthe purpose ofthe disconnecting equipment s sel evident. 
Use marking or labeling materials hat will withstand the environment where 
Ότο is located. 

З Locate the cct identification on the face of the ο or on 
the sde poneboan door 


PROHIBITED LOCATIONS FOR EXISTING ELECTRICAL PANELS 
1. Do not locate electrical panels and circuit breakers or fuses In clothes closets, 
Bachs, or spaces designated Ке кај 


WORKING CLEARANCES AROUND ELECTRICAL PANELS 

inspect your капса service panel о make sure И conforms to ende. nt, 
Jr a professional іса to relocate п. Panel haud have a clear working 
space in fron of electrical panel enclosures and оће equips and 
Enclosures that require access while шей parts are energie, Examples οἱ 
ter enclosures and equipment include alr conditioner and furnace service- 
ака bares 

2 Chear working space should be at least 36 Inches deep, and at least 30 Inches 
wide (or as wide as би enclosure, f it is wider than 30 inches), and at least 78 
inches high. Measure the clear working space Ш front af the enclosure 
beginning at the tront of the enclosure. Measure Ве clear working space fom. 
е energized pan, If the рші requiring access are not in an ensue 

а Panel should have enough clearance so that the enclosure door can be opened 
alas degrees. 

4 Do not айан any objects located above ar below the electrical enclosures to 
extend iat е clear warking space поне than six Inches beyond δε frant of 
бе дес enclosure. 

5 Panel shoul provide access to the clear waking space. Do not black access 


With shelves, workbenches, ο 
CLEAR SPACE ABOVE & BELOW ELECTRICAL PANEL. 


pace ended tor wires entering and leaving the electrical panel. Do not 
mall plumbing pipes, HVAC duct, an similar components in thls space. 

2 Maintain a clear space Ва atleast he vidi and depth of the εἰκα 
Pl enclosure. 


pps dina e gn ao ci pane ass 
ua 


SPLICING WIRES 

1 Splice in) wires sog only itd devices sich as appropriate sized wire 
Tecommendatons regarding he minimum and maximum number and size of 
μμ can accommodare 

2 Cover spliced wires with material equal to ће orginal ins 
тю ве electrical ape or similar materials. 

4 For splice wies hat vill be buried ln the ground, ше only devices listed far 
Фе burial and instali them according to manufacturer Instructions, 

4 Provide access to spliced wires, unless the splice and splicing device are 
specifically allowed to he concealed, Access is usually provided by an 
accessible, covered Junction box. 


Ion. This does 


onthe device or on the package far assurance that the кіші or 
Splicing aluminum and copper wires. Some wire nuts sald (or residential use 
are not listed for splicing aluminum and copper wins, 

2 Use only inhibitor and antioxidant compounds that are approved for splicing 
‘umn and copper wires. These materials should not degrade or damage 
He wires, wir salto, or equipment Read and follow manufacturer's 


LENGTH OF WIRES EXTENDING FROM BOXES. 
Extend wires и lest ee inches beyond the opening of any electrical box, 

ο pol, И the opening is less than eight inches in any 

ην. 

boxes used in residential electrical systems. 

2. Extend wires ar least іх inches beyond where the wires emerge fom the 
raceway or cable sheathing, Example: NM cable enters a single residential 
Sich bos wlth one inch of intact sheathing (outer cover). Begin he six 
laches measurement where the sheathing ends, The cable should extend at 
least seven inches from the rear of Ве box. The NM cable should also extend 
at lease the inches beyond the outside edge of he box. 


CONNECTING WIRES TO TERMINALS 
1. Remove insulation from wires and connect wires ta terminals witout 
“шай he wire. Do ot connect damaged wies to terminals. Example: f 
уш nicks damage, o ct stands rom a standed wire, си the wire bak to 
hee itis fll le and use the fl, undamaged vie 
ο more than one wize to a terminal only Ifthe terminal в identified to 
accept multiple wires: Example: many panelboards requie one wire per 
Тел ое the grounded (neutral) wires and allow to or more same gauge 
wires per terminal tar the equipment grounding vires. Example: many ccr 
Breaks allow only one hot (ungrounded) wire per circuit breaker terminal 


WIRE COLOR CODES 

Í Use vis wilh white ог gray colored insulation or wies wih hee а 
ре on other on ree insulation as neural (grounded) wires You may 
е wires wih ае han whe ос gray colored insulation as nul 
(Grounded) ме деу ace larger than #6 AWG and you mark them with a 
permanent we marking ar ll wire ον 

2 Use wires with preen colored Insulation or wipes with green colored іа 
and at least ae yellow pe as equipment grounding wires: You may use 

“ninsl (bare) wires as equipment grounding wies in most εμεις, 

Yos may use any colar her than whe, gray, or gren as hot (ungrounded) 

wies, The common colors are red and Black. You may use a wire with white 

r gay insulation as a hot (ungrounded) wie ie wir Б рат ol a cable 

(such as NM) and И ο mark t asa hor (ungrounded) 

oto at al places where the мие sible and accessible. This marking 

Es usually dane by wrapping the end of the wire with lack or red electa 

ше 


[Wire Calor Chart» 


WIRE COLOR FUNCTION 

m neural wie a zero voltage la many, 
— But no all, cic 

pm o wire carrying ситен a full voltage 
= . 

Jud Ba wire carrying ситен at ful volage 


σσ σσ 
markings 


Green serves as a grounding pathway 
=— 
Bare copper serves aa grounding pathway 


[Wire ie Charts 


WIRE GAUGE WINE CAPACITY & USE 
ο уо т 


т οσο 


> 20 amps; window alr conditioner, clothes dryer 
=. 20 amps ight lues, eccles microwave 
= 15 amps; light tue, пераа, 
= ση 


ТЕТІ ШТІ 


NEUTRAL к EQUIPMENT GROUNDING WIRE CONTINUITY 

1. Consect пеш (grounded) wires together in device boxes f the пеша! 
(Grounded) wie part of a multe ranch circuit Do nor rely on any 
se, such as a receptacle ο the connection far the 
пеша grounded) чие n a mule branch cic 

2 Connect equipment σσ nal device bases, Do nac rely 
“n any device, such а receptacle ar light ce, to provide the connection 
for the equip grounding wir in any сис. 

2 all a мие (called а РИ) between he connected wires and any device la 
шеше 


10s af windows) Clearance should be provided only ta service drops and 
Service entrance wires that consist of АЊА wires and wires that are ot 
риод by a raceway or outer jachet This means that clearances are usually 
еа for ly service drop wires and are not required or Е туре service 
ance cable and far wires or cables stalled in conduit or bing 

2 Service sould provide at east eight fest vertical clearance between service 


drop wires and a mot nat designed for regular pcia wae мий a slope 

Jess than four inches in 12 laches. 

Service should provide atleast 10 teer veta clearance betwen service drop 

irs anda пи designed tot regular pedestrian ac. Access to such arnt 

‘would usually be by stairs ar by a daar and the root edges would be protected 

bya gua 

замке should provide at leas thee fet vertical clearance between service 
drop wires and roat ний а slope ar least four ches n 12 nee. 

Service should provide a least 1 inches vertical clearance between service 

drop wres and a rot i£ (a) he wires pass aly over the overhang poco of 

"he rof and If Ço) not more tuan six fet of vie pass over ot mare than four 

linear eet of roof surface measured horizontally, and Ic) th wires enter a 

‘hug theron mast or tenninate at an approved suppor. 


SERVICE DROP CLEARANCE ABOVE GROUND 

1. Measure бе vertical clearance between service drop wires and the ground, 
vallas driveway, or ен begimning at the lowest pint of the service drop 
Wires and ending а е surface under the wies lawest polt, The lowest 
Point ot ise service drop wires ts оеп at бе poop, utr could be atthe 
point of atachment tothe house or и could be where е wires eter the 
[o^ 

2. Provide м kas 10 feet vertical clearance betwee service drop wires and 
areas or sidewalks accessed by pedestrians otl. 

23, Provide м least feet vereal clearance wen service drop vires and 
ende propery ма deveways 

4 Provide at least 18 eet vertical clearance between service drop wires and 
pubiic шее, alleys, roads, ог parking areas subject to rock а. 


your сс service entry does not conform to he codes, hire a 
professional to update it. 


[Inspect Electrical Panels for Proper Grounding 


GROUNDING & BONDING AT SERVICE PANELS AND SURPANELS 

T Te nr (rounded) wire shoud be conneced ὧν grounding electrode 
Wreath nares accessible point а or before бе service equipment (in 
"scontri The service equpmen s usually the most convenient acres 
funding point because Ве meter епот and points before ire usualy 
[eked or stewed and па accessible, The grounding cde wire connects 
"e neutral grounded) wire ta a grounding decode 


2 пе neal (grounded) wire should not be connected t ground at any ather 
πο ο the service equipment grounding poat. An exception 
ло this rule exists when поо bung are supplied by one бесті service 

а. Ай metal parts of e lectio system should be connected о the neural 
(Ground) wie This кімі service equipe and paneboan cases any 
пей electa conduir ar big, and al metal pipes in the building (such a 
meal water and as pipe). 


SERVICE GROUNDING AT TWO BUILDINGS USING FOUR-WIRE 

FEEDER 

Т the procedure tht shouldbe used when installing new feeder cable 
таа second building om the bullding with the pray lee service. This 
procedure is ot requlred И there ts only one branch cic in the second 
ας and И е new feeder cable contains an equipment grounding wire 

a) A feeder сийе should be installed Ве second bug that Coalo an 
που ποπ 
ο by Iteration Residential Cade Section ED. 

πο ο should be installed ar both ange. 

©) The feeder abe equipment wounding wire should be cect the 
grounding electrode wire и Ше second building ја rounding bus. A 
Second building anch сиси equipment grounding wires should be 
Connected to be grounding us. 

y The subpael сме should be bonded io ће grounding bis 


| The feeder cable neural (grounded) wine should be connected an ваш: 
rounded bus at he second building subpane. The grounded bus should not 
фе connected he subpunl се ш the grounding bus- 


ng apa wi an han tan ear 


1 Grounding Electrodes & Electrode Wires 


GENERAL REQUIREMENTS 

Y Every ecc service should be provided at least one approved type of 
funding electrode, The most common grounding electrodes are 
Underground mel water pipe, driven rod and pipe, and concret encased 

2. All grounding electrodes that muy be available ага bling should be bonded 
тада General codes do not require ha, all posse pes of grounding 
'elerarodes be Installed, They reque hat i a grounding electrode salle, 
πο (bonded) t all other grounding «ае and to e 
пеші (grounded) wie 

3 A bonding jumper a kas ав large s he grounding electrode wire should be 
‘sed a connect (band) the grounding electrodes, Bonding jumpers may he. 
Connected between grounding electrodes at any convenient poi. 

+ The grounding своде wire may be connected at any convenient grounding 
Bade, 

5. Metal underground gas pipe should never be used as a grounding electrode. 


I Current Wiring Methods 


The table “Curent Wiring Methods" las the wiring methods currently allowed 
residential construcion: Note thar cran wiring methods may па be used in 
certain applications. 


APPROVED USES FOR WIRING METHODS 

1. The ule “Current Wiring Methods Allowed Ussg its when a wiring 
method may be used in a specific application. Note that same wiring methods 
Tave restrictions or natn shown by the Following superscripts a the 
"abe (1 use less than six feet of LFC If the condi walls are ші reinforced, 
ο ο wire unless he още i used to supply 
er buildings onde зате property, (3) ішіме the neutral (grounded) wire, 
(а) use wires approved for wet locations and seal raceways to prevent water 
ау (5 use materials sed as sunlight resistant, (б) protect meal raceways 
fram corrosion, (7) use Schedule В RNC, (8) use materials Isted as sunlight 
resistant if exposed to direct sunlight, (9) se les than six feet of conduit 


| Current Wiring Methods» 

WIRING METHOD, ABBREVIATION 
Armored cable ac 
ση Em 

кайса poometal tubing E 
η змс 
ση мс 
η ис 

Mecca cable wc 

Nonmetallic sheathed cable эм 


ση RNC 


Rigid metalic сова эмс 


η se 
Surface raceways m 
Underground feeder cable | МЕ 
Underground service cable m 


|| Current Wiring Methods Allowed Uses + 


w rad 
га x 
[τπτ τπτ ΤΉΝΕ ШШ ИШ ИШ ШШ Шз 
EET никаи 
E юю wu n wu 


|| Current Wiring Methods Allowed Uses» 


ана ик и κ΄ 
ижи и wm 
цивик 
inate fox yin ию юш т N 


RULES FOR NM CABLE 

T. Use table КМ Cable Maximum Ampaciy to determine the maximum. 
ampacity and overcurrent protection ol NM cable. NM cable is айға rfe 
t by йе wade name Ha, This table will apply to alos ай branch cic 
and feeder wiring in modem residential «анс systems, Example: the 
maximum aig for a сиси breaker protecting Number 12 copper wie 120 
p 


[NM cable Maium Араду 


WIRE SIZE COPPER ALUMINUM 
(AWG) WIRE(AMPS) WIRE (AMPS) 


"m 5 


Maximum Hole or Notch Size in Studs and Joists» 


FRAMING MAXIMUM HOLE MAXIMUM NOTCH 
MEMBER. ше ΤῊ 


ТҮНГІ 


16" diameter 


ση 


νυν 


учете 


μασ 


πο ТЕСІГІ 
T3 ЕЕ 
2A joss тай" diameter mm 


m" 3" diameter __ 10 deep 


За dimer ση 


NM & UF CABLE INSTALLATION 
1. Use NM and UF cable where the cable nt subject to physical damage 


Physical damage can occur unless te cable is covered by drywall or ather 
material or unless te cable is un in conduit or bing. Physical damage 
includes damage by sunlight. 

2 Protect NM and UF cable using RMC, IMC, EMT, or Schedule во RNC when 
e cable is subject to physical damage. Extend the protection at least six 
inches above the floor when the cable runs through ве Toor. This provision 
applies to exposed най framing, such a finished basements and garages, 
and to cable that runs through framed and concrete slab floors. This provision 
does not apply to cable run tn amics and in basement ceiling јана, 

3 Protect NM and UF cable using nal guards or other approved physical 
protection when the cable is installed: (a) through holes, notches, or grooves 
hat are closer than 1-1/4 inches to the edge of a stud or joist, b in notches 
andi grooves in places such as drywall, plaster, and under carpet, unless he 
‘groove ar natch is deeper than 1-4 inches, (9 through oles Шш metal 
framing (use grommets or bushings), and (Ó) parallel to the edge of a sud, 
Joist ог Taring ip when (he cable i coser Вап 1-14 inches to the edge of 
бе framing member 

+ Support NM and UF cable every 4-1/2 feet Use wire staples or other 
approved fasteners to secure vertical nans of NM and UF cable. Staple the 
bie only on the flat edge. NM and UF cable run across the tops of joists s. 
‘aly considered supported 

Secar NM and UF cable not more than 8 inches from boxes and terminations 
"ado not have cable clamps This includes mos plastic boxes. Secure NM. 
and UF cable πα more than 12 inches from boxes and terminations that have 
‘able clamps. This includes most metal boxes. Measure he support distance 
fom whee the cable sheathing ends in the bos, not fom the ox іі. 

в Use NM cable only in dry locations that are indoors and not within concrete 
ο masonry that s exposed to the ground. Do not use NM cable а condi 
Hat is buried in the ground. Bord condis considered a wet location. You 
may ше UF cable in wet locations including outdoors and underground ti 
Tot subject to damage. 


Spo οσον 


Επ! Electrical Receptacle Installation 


Whether you cll them outlets, plugins, ar receptacles, these important devices 
represent Ве point where tener meets the ed In your home wiring system. 
From the зар, 12 vol duplex receptacle i the burly 50-ammp, зач 
appliance receptacle, he many cues in your home do рату much the same 
ng: шишти power ш a load. 

Learning the емені differences between receptacles does not take long. 
Amperage the man variable, as each rcceptacle must match the amperage and 
age ofthe circu in which installed. Lamp сиси should be wid 
‘wth ап receptacles; а 20m circuit needs 20-anp receptacles (denied 
y dhe horizontal lar that TS inta ach all polarized ioo А Зап mul 
сре ён may use ће 15 or 20-amp receptacles, Receptacles for 240- 
ο so you can't accidentally plug inan 
Appliance thars na rated for the amperage in Ше circuit. Some receptacles can 
"rd using Ше push-in wire holes, Бы disi recommended. Some 
араб pde ulla round fault «не protection, wiping Ше cic 
ree fere shor cicuta power sure. These are easy to ey by 
‘est and et tons 


RECEPTACLE INSTALLATION IN ROOMS 

1. Apply these provisions 1o receptacles а sing rooms, family rooms, 
Dedroons, dens, simam, recreation rooms, dining scams, breakfast roms, 
ares, and lar Им; aes Kitchens, Bathrooms, lian, garages, 
laundry rooms, ad exterior receptacles have their own instalation 
requirements 

2 he required ео receptacles so dt any рои along a wall е not 
mare than и Поя rom a есері Do not include operable doors, 
πο and similar openings when measuring a Wall. A 
ιν edge af an opening and cotes around any corners 1o he 
ext opening, Walls include fixed (ші sliding) panels Ш dors that are at least 
ἄν fe ie. oll include parta height walls that serve fans suh as 
тооп divider and walls hat frm breaks ων 
ues. Wall include guards and railings а balconies, raised Dons, and 
er ras where ше could b placed 


EE d 


З Locate Пас receptacles intended to serve as ив interior receptacles not 
mr than 1 aces fom Не май. You may install nera floor receptacles 
И any sale place, but you may count only receptacles to more than 1 aches 
fram the wall among the required receptacles. 

а st receptacles nat mor than 6ê inches above the finished aoc You may 
шеші траіх at any height bur you may count anly receptacles nat mote 
"han 66 inches above the nah lane among е терин receptacle, 


в. ча ee 
inim EY OE. 
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KITCHEN COUNTERTOP RECEPTACLE INSTALLATION 

1 nalla GECI protected receptacle at every kitchen countertop that is atleast 
12 inches wide 

2 stall kichen countertop receptacles so hat all points long the countertop 
wall are not пине than reo fet om a receptacle. А wall begins а rhe edge 
‘tan opening а appiiance ad continues around any corners and ends at thë 
en opening or appliance. Include windows when measuring the wall unless 
"e window is above a sink ar cooking appliance. 

πο behind a sink or cooking appliance located along a tait 
all the countertop behind е ik or cooking appliance ar ast 12 
Lache wide. Install receptacles blind a sink or cooking appliance located 
along a wall corner Ifthe countertop behind the sink or coking appliance s 
atleast 18 inches wide. 

дай receptacles no more than 20 inches above е countertop. You may 
install receptacles at any height, bur you may include only receptacles not 
ην 
‘countertop receptacles, 

з. Do mot include among he required kitchen countertop receptacles: (a) 
теңдесіз located in appliance garages, and Q) receptacles dedicated for a 

ο ο ot readily accesible far use by 

small appliances, 

ο up оп work surfaces. 


‘ms ntl п br nt сипа σ ap at 


πε 


Safety Tip». 


Aways shut о power atthe main service patel before іра, repairing, 
asilo receptacles 


Emi Ground-fault (GFCH & Arc-fault (AFCT) 
Protection 


GROUND-FAULT LOCATION REQUIREMENTS 

T Küchen Ша! ground- сатри (CECI) protection on all 120- 
Vo eceptacles thar serve Küchen countertops, This does no lude 
ποσο ου 
"a do ot serve the coutra. 

2 Bathroom, шаш! round fault circu атур (GECI) protection on ай 120- 
Vol receptacles located in bathrooms, This applies to all receptacles 
regardless of where they are located бе bathroom and includes receptacles 
located countertops, aside canes, and along bathroom walla изай 
πο interrupt (GFC) protection an all сисш serving 
‘electrically heared floors bonos 

з. Garage and Accessory Building Кесерісі Install ground ccu 
шести (СРС ринко on α 20 νο receptacles located in garages and 
‘grade-level areas of unfinished accessory buildings. You do not need ta 
Provide GECI protection for receptacles that are в ely accessible sich as 
πη 
for dedicated ουν 1s mat easily moved 
samples of dedicated receptacles include receptacles for water softeners, 
ον and central vacuums. The receptacle must be a 
single receptacle when serving single appllance а а duplex перас f 
stag plans A duplex eae sei oe len 

ı4. Exterior receptacles, lastall вала cru interrupt (GPCI) protection 
mall 120 receptacles locate ом. This desma apply to 
reepucles that are dedicated lot delclng equipment and are located under the 
‘ves. This applies to holiday iin recepracles located under the eaves. 

5. Basement recgucis Isl grund ай circuit item (GECI) protection 
оп all 13 vlt receptacles located la unfinished basements, An unfinished 
basemen sot sende as halte space and is ned 10 stone and wok 
space. The exceptions for garage receptacles apply to unfinished basement 
тершде. 


(еще igi 


6. Crawl space receptacles, Instali round cl interrupt (GECI) 
protection on all 120-oleceptals located in сам! spaces, Receptacles In 
‘al spaces are no qued unless equipment requiring service is cad 
there 

7. Laundry, vili, and har ink receptacles, nal ground ο 
υπ σσ thar aw located within six eer 
a the ouside edge ποσο 
and сааепор receptacles. Тых ісінде any appliance recepiacies wid the 
hx feet distance, such as the washing machine recepraci 

а. Boathouse receptacles. sal ound ul cuca huge (GFC) prin. 
on all 1208 volt receptacles located in boathouse 

9 Spas, шін, and other ccs requiring ground Fault protection: Install oun 
Tat cic шести (СРС) protection on all circuits serving spa tabs, 
Vol ub, hot ай, and similar equipment, fero te general o 


oor forman about receptacles serving these componens. 


ARC-FAULT LOCATION REQUIREMENTS, 

1 шыш! мс αι. circuit инепъре (АРС) on each 120-ot branch erent 
serving bedrooms. This means thar ling, smoke alam. receptacle, and any 

“ais Бедна outlets mus be АРС petete, шеші the АС atthe 

‘gation ot the branch eeu 

(Use aly combination type АРС after January 1, 2008 

3 You may install ве AFC not mare than sx feet rom he origination af the 
branch сисш if you run the wires in metal conditor metallic sheath 
Measure the six feet along the branch сисш wines 

а Kole that the 2008 National Electrical Cade (NEC) eques AFC! protection 
forall 15 and 20-amp branch crite This requirement is сіта and 
тау not be doped in every Jurisdiction. Verify local adaption af the 208 
NEC requiem with your local building tic 


ο ποπ 


Emi Junction Boxes, Device Boxes & Enclosures 


AN electrical boxes are available in different берік. А box must be deep 
enough so a switch o receptacle can be removed or installed easly without 
атаа and damaging e cul wires. Replace an undersized box witha 
ше box using the Еванс Hos РШ Chant (sec page 124) aa дшде. The 
МЕС alsa says that all electrical boxes must remain accessible. Never caver 
αν electrical box with drywall, paneling, or wall coverings- 


 NONMETALLIC BOX INSTALLATION 

1. Use nonmeulli boxes only with NM type cable or with nonmetallic conduit 
'or bin You may use көппен boxes with melle condit or tabing if. 
You mall the electrical coainuity of tbe metalle condi or tabing by 
οπου 
ез metallic box wlth metallic condui or big, 

2 vend NM cable sheathing at least 1/4 Inch oto а nonmeallic box knockout 
opening. 

3 Secure NM cable, conduit, and abla to each box. Үш may secure NM cable 
with cable clamps inside бе box or with compression tabs provided where 
The cable шев he box. You do not ned to secure NM cable 10 a standard 
"ngang box (2-1/4 by four inches) mounted na vall or ela 1f you 
fasten the cable по mone than eight inches Boa the box and 1f the sheathing 
‘tere the box atleast 1/4 inch. Measure the М Inches along the legi of 
бе sheathing, not om the outside of he box. 


LIGHT FIXTURE BOX INSTALLATION 

1 Use bores designed for mounting Пан Из ight fixture ks 10 be 
‘outed to he box. These boxes ме usually Тоше round or вала. 
You may se aer boxes e ight itr weighs ва more than six pounds 
andis secured to бе box using at least wo 86 o larger screws, 

2 Support ige tue weighing ar least 50 pounds independently iom the 
light fixture box. You may ше е ight fixture box 10 support lit oue 
weighing less than 50 pounds Noe that ceiling fans are no ight cu, 


σπα 
ου ela mie 


BOX CONTENTS LIMITATIONS 

1. Limit бе number of wes, devices (uc as switches and receptacles, and 
к in box This mation primarily based oa the heat generated by 
бе wires and devices in the bex. The cta size of be box relative to 1 
contents i a secondary consideration. 

2. Use фе cubic inch volume printed on the box ar provided а the box 
‘manufacturer's пазі to determine box volume Du not aemp 10 
тезине the box volume Do ot estimate box volume fram the volume of 
Similar size boxes. You will probably oot get Ше sume volume s provided by 
the manufacturer 


3 Use table “Wie Volume Unit” t determine the volume units required by 


wires devices, and паре in a box 


1. ns boxes а поп material, such as masonry, so thatthe fro 
dee ls not mare than Па inch trom the finished surface 

2 Inst boxes in walls and соф made of wood or other combust 
тше за that he front ейде is fush wth the finished race or project 
fom the finished surface 

3. Cut openings far boxes in drywall and plaster so that the opening s orare 
ρα 168 inch from Ше perimeter of δα box 


- 
Wire Volume Unit 
WIRE SIZE (AWG) wing VOLUME 


ІІІ 


Calculate the volume unts required by wires, devices, and Angs hased on 
the following definitions: 


Volume units for current-carrying wires. Allow one volume unit for uch 
одма has (ungrounded) and neural (grounded) wi in the ba. Use 
“Table 47 а determine the volume unis of common wire sizes. Example: two 
Pieces of LA NM are in a κα. Each ресе of hls сае contains one bot 
ungrounded) and one пей (grounded) wire nd ane grounding wire. Froan 
"able “Wire Volume Lit", each F14 wire uses 2.00 cubic inches in the box, 
The tutal volume шіз required by the hot (ungrounded) and neutral 
(around wires is eigh cubic inches, 


Volume units for devices. Allow two volume units for each device (with 
αιμα) ln The ox Base ће volume шашу oa бе largest har 
(ungrounded) or neta (grounded) vire i the box. Example: NM cable size 
Pid and #12 are in a box From Tale 47, #1 wire uses 200 cubic inches 
and #12 wire uses 2.25 cubic inches. Allow 45 cubic Inches volume unis (2 
A25 cube inches) for each wich oe receptacle in ве box based on ве 
lume of ὧν larger #12 NM cable. 


‘Volume units for grounding wires. Allow one volume unit fur all grounding 
wires be box. Base the volume anit on the largest ho (ground) or 
пешка grounded) wie la he box. 


Volume units for lamps. Allow one volume unit for all neral cable 
tms in te ban, If any Base he vola unit on Ве Largest hoc 
(ungrounded) or пеш grounded) vire ln the bax. 

‘Volume unit for fittings. Allow one volume unit for all ins in the box, 


any Base the volume uit on the largest hot ungrounded) or neral 
(runde) wire in the ок. 


T Electrical Box i Chart» 


BOXSIZEAND MAXIMUM NUMBER OF VOLUME 


SHAPE UNITS PERMITTED (SEE NOTES 
BELOW) 


labeled by 


JUNCTION 


DEVICE BOXES 


ο 5 5 4 


Round; © = Octagonal; S= Square ar rectangular 
«Each hot or nal vire entering the box s counted as one volume unit 


+ Grounding wies are counted as one η 
ach one individually 


+ Raceway iig and external cable clamps do not count, ernal cable 
ον and rapa cout as one volume uni. 


+ Devices ech and receptacles mally sach count as wo volume uns, 


+ When cacas total volume ші any ου 
‘assigned e gauge of the largest wi the box. 


+ For wine gauges not shown here, contact your local каса inspections 
pon 


BOX SUPPORT IN WALLS, CEILINGS & FLOORS 

1. Provide support for boxes hat рді ο 
Way ise па тена to support hee boxes 

2 Protect screws inside boxes ota ве threads wil nat damage the wires. 

3 Wood braces used to support boxes must be a least one by two ince. 

Ç Use oc old work пата axes only f they lave approved clamps 
anchors Ва ме Hed forthe cation where hey ae Installed. 


DAMP LOCATIONS 
ай a receptacle box cover thar is weatherproof when the cover i closed 

anda plug ié not seid шо a receptacle located la a damp location, This 

applies to 15 ο ποπ protected som 

Зека contact with water. Refer to he definition of damp locaton. You may 

iae a receptacle cover suitable for wet lactone na damp location. 

2. Instal амне seal benseen a Панчи receprace and 1s faceplate. 
This will require a gasket or sealant bexwe the finished surface (uch as 
stucco, brick, or siding) and the faceplate 


WET Locations 
T. Instali a receptacle box cover that ts weatherproof when the cove is closed on 
any receptacle located ina wet location. TS applies to 15amp and 20 ар 
сер in any indoor or outdoor wet location. Tis applies regardless of. 

whether or aot a plug is inserted into the есерше. 

ἃ νο ο а μεν recepiacle and is faceplate 
This will eque а gasket or sealant between the finished surface (suchas 
stucco, briek, or siding) and the faceplate. 
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Back & Decker 
Parle power tos and mare 
πη 
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Ven fas 
ass 

‘ow ran com. 


Generac Power Systems 
Stay ден and switches 
эм generac com 
ουσ 


Honda Power Equipment/American Honda Motor Compan 
Standby generas 

взвод 

vore endagoverequpmenz rum. 


Kohler 
Standby generas 
Koller 


Pass & Seymour Legrand 
Home automation produce 
pres 

vor авансу mou com 


Jed Wing Shoes Co. 
‘Work shoes and boats shown throughout book 


0073464 
ον 


Unistrut Metal Framing 
Solar panel mounts 
рта 


πω ο solar udoor іі, & other lighting Пик 
and ihe 

ο 

Purchase here: ww dling com 

η 


Τη 


hats on p. (ор gl e lower) courtesy of Generac Power Systems, ше. 
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Backup power supply 
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Bonding see Grounding & banding an upgraded system 


c 
Cable television jacks 
p 
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po 
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Circ breaker panels 
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National Бесінші Code, inspections and knowledge of, 104 
overview of 104 
far range, 1 
requirements or rooms without overhead lis, 15 
for window alr conditioner, 5 
Computers, ceci needed for, 54 
Сашу 
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testing far, 9 
Οι menu, 07 


D 
DC Ugg іш, ow о wire, 77-81 
Device boxes, 122-124 
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Divide: 
‘circuit needed for, 65 
ο ο for, 71 
Disposers 
ТО 
connecting GPCI receptacle and ο 
connecting receptacle for, 71 
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‘eral code see Codes 
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eral elements for, 105-106. 
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installing subpanels, 1-27 
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Electrode wires, 113 
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йаш needed Ты, 
connecting GECI receptacle and switch for, 68 
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Framing member был, 115 
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‘maining and operating automatic sandy 17 
Durable, 535 
stan, 4 
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Man service panels 
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troubleshooting, 101 
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Тетік. see Codes 
Plug-in eser, 95 
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R 
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icit needed for, Б> 
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Service panels 
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founding & bonding at, 112 
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overview of 1-39 
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‘connecting, 5 
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Introduction 


Unless you live in а brand-new home that's built exactly to your. 
specifications, you probably consider your house to be a perpetual work-in- 
progress. Most homeowners feel this way. t could be that the previous owner. 
didn't quite take regular repairs and maintenance as seriously as you do. You 
know those irritating blemishes: the scuffed door molding in the entryway, a 
ding in the wallboard from a wayward rocker, or the closet door that rubs the 
carpet and sticks in its opening every time you close it. You'd love ta ix 
them, if only you knew exactly what to do. Or, maybe your home is still stuck 
in a bygone decade and needs a serious facelift. Those dark, chintzy hollow- 
core doors really have to go someday, right? 

More than likely, you also have projects that get perpetually pushed deeper 
down the “to do” list because they just seem too daunting to start. Oh, how 
nice it would be to replace the drafty family room windows with a large bay 
window. Do you dream of a cozy casual space ог home theater room inthe 
basement, И only you had the skills to frame the walls and finish най off 
without hiring it done? 

‘This new book, The Complete Guide to Carpentry for Homeowners, is not 
written for the do-it-yourself who already has a truckload of tools and years 
of experience. Instead, ir s written for the homeowner who simply needs the 
confidence and know-how to do the job right. 

We've prepared this book in three major sections to make navigating the 
material as easy as possible. The first section on tools and materials will give 
you а shop-class crash course. You'll leam about essential carpentry tools and 
how to use them correctly and safely. 

‘The second section focuses on basic carpentry skills and projects. Here. 
you'll leam how your house is fundamentally ри together so you can remove 
and build walls, frame and bang interior doors, install wallboard and finish up. 
with rim and moldings. You could probably check off many of the "gota do” 
projects on your list with this section alone. 

‘The third partan advanced projects section will earn you your black. 
belt in home carpentry, You'll discover how to enlarge window and door 
openings, learn how to install windows, exterior doors, and skylights, and 


flash them properly, just like the pros do. Finally, an extended section will 
show you how to remove and replace kitchen cabinets, install ready-made 
countertops, and even build your own custom version from scratch Here's 
how you can create the room you've always wanted without hiring an 
expensive crew to do it 

So, read carefully and then start planning your first carpentry project. 1% 
easier than you think. Be sure to keep this book handy. With this much helpful 
information, you'll come back to it again and again. 


ШШ! Planning a Carpentry Project 


А carpentry project сал be fun and rewarding, but it requires more than justa 
knack for cutting lumber and pounding nails. In fact, your natural ability with 
tools may not affect the finished product as much as your attention to detalls, 
materials, casts, and local building codes. Address these issues inthe planning 
stages so you can use your time efficiently once you start to си. Start any 
project by asking yourself the questions below. Once you've addressed each 
question, you can feel confident about the project you're about to start. 

1s a permit required? Most building departments require а permit if your 
carpentry project will significantly alter your home's condition, You'll 
probably need a permit for anything more extensive than replacing a rotted 
window. Permits are required for adding or replacing beams, posts Joists, 
rafters; for building additions; for converting a basement or attic; and for 
many other projects. Ask your building department for any literature on. 
carpentry projects, If a permit is required, you'll need to show an inspector a 
detailed diagram and a list of building materials before you begin. 

How will the project affect my living space? Building a wall ог installing a 
new window may drastically change your living environment. Make sure you 
consider the pros and cons each project will produce before starting. 

What types of materials will work best for my project? To maintain a 
common theme throughout a room, choose building materials that match your 
existing living space. Always choose well-crafted materials that meet the 
requirements of local building codes 

Which tools do 1 need? Each carpentry project in this book includes a list 
of tools, including portable power tools. Some tools, such as a power drill and 
circular saw, should be considered essential, Others such as a power miter 
saw—simplify the job, Би are not essential. Dado cuts for shelves can be 
made using a circular saw, instead of a router. Making miter cuts with a 
hacksaw and miter box is also possible. Using different tools to complete 
specific tasks usually takes extra time, but you'll be able to enjoy a sense of 
craftsmanship that using hand tools brings toa project. 


Begin any carpentry project by making pencil drawings o the project you have in 
mind. As you refine the project idea, add as much detall as possible to the drawing, 
30 you can anticipate Ваша such as what tools and materials the project will require 
and how the project wil affect your ving space. 


Пном to Plan a Carpentry Projet 


Lay out the project using 2* masking tape on the floor to Indicate the boundaries of 
the project An acual-size layout wil help you visualize the end result and can often 
„дан your aqention to issues that aren't obvious from a scale drawing, 


Examine the areas directly below and above the project before cutting Into a wall to 
determine the location of water lines, ductwork, and gas pipes. In most cases, pipes, 
шу lines, and ductwork run throug the wall vertically between floors. Orginal 
blueprints for your house, If available, usually show the locations of the uty ines. 


Draw cutting diagrams o help you make efficient use of materials. Make scale 
“drawings of sheet goods on graph paper, and sketch cutting lines for each part of your 


projet, When laying out uning ne, remember that (he cutting рай (kerf) of a sav 
Bade consumes up to of material. 


Make а list of materials, using your plan drawings and cuing diagrams as а gulde. 
Photocopy the materials liz. and use tto organize your work and estimate costs 


ἘΠῚ Project Safety 


Your personal safety when working on carpentry projects depends greatly on 
what safety measures you take. The power tools sold today offer many safety 
features, such ав blade guards, locks to prevent accidental starts, and double 
insulation to reduce the risk of shock in the event of a shor circuit Is up to 
you to take advantage of these safety features. For example, never operate a 
Saw with the Blade guard removed. You risk injury [rom flying debris as well 
as from being си by the blade. 

Follow all precautions outlined inthe owner's manuals for your tools and 
make sure you protect yourself with safety glasses, earplugs, and a dust mask 
or respirator lo filter out dust and debris. 

Keep your work environment clean. А cluttered work area is more likely ta 
result in accidents. Clean your tools and put them away at the end of every 
work period, and sweep up dust and debris. 

Some materials emit dangerous fumes or particles. Keep such materials 
stored away from heat sources and ош of the reach of children; always use 
these products in a well-ventilated area. 

Maintaining safety is an ongoing project. Take the time to update your 
first-aid kit and evaluate your workspace, tools, and safety equipment on a 
regular basis, To avoid accidents, repair and replace old and worn-out parts 
before hey break. 


Bead the owner's manual before operating any power ol. Your tools may difle in 
many ways Bom those described in this hook, so best to familiarize yourself with 
the features and capabilites of the tools you own. Always wear eye and ear 
Protection when operating a power ool Wear a dust mask when the project will 
Produce dus 


Some walls may contain asbestos, Many homes built ar remodeled between 1930 
and 1950 have older varieties of Insulation that included asbestos; Consult a 
profesional for removal of hazardous pollutants like asbestos, and you find 
asbestos or materials that may contain asbestos, do not tempi ta remove them on 
‘yur own. Even I you determine that no asbestos is present, tia good idea o wear 
ıa particle mask and other safety gear when ding demolition. 


H First-Aid Kits 


Assemble a first-aid kit. Cuts from a hand or power tool can be serious and 
require prompt and thoughtful attention. Be prepared far such situations with 
а well-equipped first-aid kit that is easy to find. Record any emergency 
telephone numbers on the first-aid kit or by the nearest phone so they are 
available in an emergency. 

Equip your kit with a variety of items (photo righi), including bandages, 
needles, tweezers, antiseptic ointment, coton swabs, cotton balls, eye drops, а. 
first-aid handbook, a chemical-filled cold pack, elastic bandages, first-aid 
tape, and sterile gauze. 

For puncture wounds, cuts, bums, and other serious injuries, always seek 


medical attention as soon as first aid —such as washing and wrapping of сив. 
— has been provided. 


H sate Practices 


Keep your tools sharp and clean. 
Accidents are mare ely when blades are dull and tols are filled with sawdust and 
ап. 


Use a СРС receptacle, adapter, or extension cord ta reduce the risk of shock while 
operating a power tool outdoors ûr in wet conditions. 


Check with a neon circuit tester 
το make sure the power is off before removing cover plates, exposing wires, or 
ling or синод into walls that cota wiring. 


ШШ! Workshop Basics 


Whether your workshop is in a basement utility oom, а shed, оға garage, it 
should be a comfortable place to work and should provide convenient space 
for organizing your tools and equipment. Your workshop should include a 
generous benchtop at a comfortable height, plenty of well directed lighting, 
and ample floor space to operate а table saw or other stationary power tools. И 
you plan to store paints or solvents, make sure the room has plenty of 
Ventilation and is equipped with a smoke detector and fire extinguisher, 

Your workshop should have enough electrical cireults to supply power ta 
the lights and several pieces of equipment without overloading a circuit. 
Calculate your shop's circuit capacity , and contact ап electrician if you need 
10 add a circi, 

"There are many devices for hanging tools on workshop walls, but the most 
versatile is still a sheet of pegboard with tool hooks hung from it. Pegboard 
allows you to organize the hooks to suit your needs, 


Deep, sturdy shelves provide a great place to store toolboxes, buckets, and 
portable power tools. Ready-to-assemble shelf units are available at home 

IE your workshop is in the house, you may want to add hollow-core tiles ta 
the inside of the workshop door to reduce sound transmission and a door 
sweep to block noise and keep dust from traveling under the door. 


А carpenter's σσ space that's large enough to keep 
‘common τοῖς hardware, and equipment easily accessible and well organized. A 
Workbench is convenient for various tasks. To operate а table sav or other Large 


Power equipment, уәлі need plenty of space for handling large lumber and sheet 
той. 


Lighting and Dust Control 


Use a wetldry shop vacuum for quick cleanup. Many power tools have attachments 
hat allow you to connect the vacuum’ hose to the ool so most debris в sucked 
dieclly he canse. Buy a vacuum with durable paris and a powerful moter 


Improve visibility in your shop by replacing ο with fluorescent 
Fixtures Fluorescent lights provide more ight than incandescent lights and are less 
expensive to operate. Some types of luorescen igh fixtures come wit preached 


‘cond or plugging into a receptacle. Other types are permanently wired; you may 
want to hire an eleerrician to make permanent insons. 


Пон 100 N 


Ta know whether your workshop circuitry is sufficient to run your. 
power tools and other equipment safely, first determine the circuit's sale 
‘capacity —the maximum load or wattage that И can handle without 
overheating, Locate the correct circuit on your service panel and check 
the amperage rating. Multiply that number by 120 volts, then subtract 
20% t find the safe capacity. Next, find the wattage of each tool ог 
appliance that will use that circuit. All tools and appliances are labeled 
‘with their amperage and voltage ratings. Calculate wattage by 
multiplying the amperage by the voltage. Add together the wattages of 
all of the tools and appliances you're likely to use simultaneously to find 
ош whether they are within the circuits safe capacity. The chart shows 
wattages for some common power tools and appliances. If the circuit's 
sale capacity is not high enough to handle the load, you may need 
another circuit in the workshop. Ask an electrician to inspect your 
service panel. You can probably add a circuit to the service panel and 
additional receptacles to your workshop. 


ШШ! Building a Workbench 


This workbench has heavy-duty legs to support big loads and а sturdy double- 
layer top to withstand pounding, Cover the top with a hardboard surface that 
can be removed when it becomes damaged, Build a shelf below the work 
surface for string power tools. If desired, mount an all-purpose vise on top of. 
the workbench, 
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How to Build а Workbench 


Cot two pieces o C, D, E, and F foreach end of the bench, Assemble them with 2 
wallboard screws. 


Attach both 2 « 4 rear braces (G) inside the back legs of the assembled ends, using 
20" wallboard screws, 


Attach the 2 x 4 trant lower brace (С) inside Ше rnt legs of the assembled ends. 
Secure the bonam shelf (D and workbench hack ( to the assembled 2» 4 frame, 
sing 24" wallboard screws. 


(Вай pilot holes and jin the 2 6 tront upper brace (H) outside the front legs with 
2" lag screws 


Center the bottom layer of the "plywood work surface (В) oq top ot the frame. 
Align the plywood wih the back ейде, draw a reference line for driving the nalls, and 
Tasten it in place with Ad mails. 


Align the bottom and top layers of the plywood work surface (В) and daw а 
reference line at least closer Ве edge to avoid he nalls in the first aye. Drive 
3° wallboard screws trough both layers and lathe bench frame. 


Кай the hardboard work surface (A) ш the plywood substrate with 4d finish nails. 
Ser the nas below не sac. 


Position the vise at one end of the bench. On the bench top, mark holes tor the vise 
base. Bore M° pilat holes into the bench top. 


Attach the vise with 167 lag screws. Attach the backstop (K) to the back оГ the 
bench top, with 214" wallboard screws. 


ШШ! Building а Sawhorse 


Sawhorses provide а stable work surface that can support materials during 
marking and cutting. They can also form the base for temporary scaffolding to 
use while installing wallboard or ceiling panels. For scaffolding, place straight 
2 10s or 2 12s across а pair of heavy-duty sawhorses (right). А wide top is 
best for supporting large loads. Small break-down sawhorse are a good 
choice И storage space is limited, 
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H Easy storing Sawhorse Options 


d metal sawhorses and hang them on the workshop wall when they are not in 


Buy brackets made from Шеге or metal, and cut a 487 top rail four 26° legs 
from 2 x ás. Disassemble sawhorses for storage. 


H How to Build а Heavy-duty Sawhorse 


Measure and eut he vertical braces, top rls, and bortom brace to the lengths 
specified in the Material List (opposite page), using ape measure and a circular 


Set a circular or miter saw 1o a 17° bevel angle. (Bevel сив will mach the angle 
shown above) Cut the ends af the horizontal braces with opposing angles, Cut the 
ends of the legs with similar angles 


Attach the top rails to the vertical braces, as shown, using 257 аа screws 


Attach the horizantal braces to Ве vertical braces, using 2" wallboard screws. 
‘Anat a pair of legs to he horizontal braces and then 1o the brace а each end. 
Complete the зама by attaching the bottom brace to the horizontal braces. 


Materials selection is an important factor that contributes to a successful 
carpentry project. Choosing the right construction lumber and sheet goods 
will ensure that walls and floors can bear the loads applied to them, remain 
flat and plumb, and provide suitable surfaces far installing wall coverings and 
finished flooring, You should ако know your options for пай, screws, and 
other metal connective hardware that are necessary for he job, especially 
when a project involves joining dissimilar materials like concrete and wood or 
when you're building with pressure-trated lumber. Carpentry often requires 
various glues, adhesives, and sealants for bonding, soundproofing, and 
Weatherizing purposes, You don't have to be a chemist to choose the correct 
glue or caulk, but it helps to know the various families of these products so 
you can make informed decisions 

Since many home carpentry projects require a building permit, your local 
building inspector can also offer helpful advice about which materials you'll 
need for a project. Take that information to heart: using undersized or. 
unsuitable lumber and fasteners can lead to failed inspections and extra work 
and expense for you in the end. 


In This Chapter: 

* Lumber 

+ Transporting Materials 

+ Plywood & Sheet Goods 

“Тіп Moldings 

* Nails 

+ Screws & Other Hardware 
lues & Adhesives 


ἘΠῚ Lumber 


Lumber for structural applications such as walls, floors, and ceilings is 
usually milled from strong softwoods and is categorized by grade, molsture 
content, and dimension. 

Grade: Characteristics such as knots, splits, and grain slope affect the 
strength ofthe lumber and determine the grade (chart, opposite page) 

Moisture content: Lumber is also categorized by moisture content. S-DRY 
(surfaced dry) is the designation for lumber with a moisture content of 19 
percent or less, S-DRY lumber is the least likely to warp or shrink and is a 
good choice for framing walls. S-GRN (surfaced green) means the lumber. 
contains a moisture content of 19 percent or more. 


Exterior lumber: Lumber milled from redwood or cedar is naturally 
resistant to decay and insect infestation and is a good choice for exterior 
applications. The most durable part of a ree is the heartwood, so specify 
heartwood for pieces that will be in contact with the ground. 

‘Treated lumber: Lumber injected with chemicals under pressure is resistant 
to decay and is generally less expensive than decay-resistant heartwoods such 
as redwood and cedar. For outdoor structures like decks, use treated lumber 
Tor posts and joists and more attractive redwood or cedar for decks and 
railings. 

Dimension lumber: Lumber is sold according to its nominal size, such as 2 
> 4. Шз actual size (chart, page 23) is smaller. Always use actual sizes for 
measuring and estimating. 


Check lumber visually before using IL Stored lumber can warp from temperature 
and humidity changes. 


Павела Анго, 


Lumber is not he only material available for framing walls. Metal studs 
and tracks offer an atractive-—if less common—choice for new 
construction, Steel-framed walls can be installed faster than wood stud 
"walls е parts are attached by crimping and screwing the langes and 
the channels are ргес to accommodate electrical and plumbing lines. 
Steel framing is ако lighter in weight, easy to recycle, fireproof, and 
comparable in price to lumber. If you are interested in using steel 
framing for a new wall in a wood-framed home, consult a professional 
for information about electrical, plumbing, and load-bearing safety 
precautions, Steel framing is available at most home centers. 


[e 


Grade stamps provide valuable information about a piece of lumber. The 
lumber grade i usually indicated by the largest number stamped on Ше wood. 
Also stamped on each piece о lumber are s moisture content, species, and 
lumber mil of origin. 
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Much of today's lumber is still fairly wet when it is sold, so i's hard to 
predict how it will behave as it dries. But a quick inspection of each 
board at the lumberyard or home center will help you disqualify flawed 
boards. Lumber that is cupped, twisted, or crooked should not be used at. 
full length, However, you may be able to cut out good sections for use as 
blocking or other short framing pieces. If a board is slightly bowed, you 
can probably flatten it out as you nail it. Checks, wanes, and knots are 
cosmetic laws that seldom affect the strength of the board, The 
exception is а knot that is loose or missing. In this case, cut off the 
damaged area, Sections with splits should also be cut off. Splits are 
likely to spread as the wood deis. 
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| setting tne Right Luder tor a Pre 


Picking the right wood for a project is a decision that will affect the 
durability and attractiveness of the final product. Some woods are more 
prone to warping than others, some are more resistant to decay, and some 
are superior when И comes to accepting a coat of paint. Matching styles 
and wood varieties will help to create a common theme throughout your 
home. 

Lumber sizes such as 2 » 4 are nominal dimensions, not actual 
dimensions. The actual size of lumber is slightly smaller than the 
nominal size. When it is originally milled, lumber is cut at the nominal 
size; however, the boards are then planed down for a smoother finish, 
producing the actual dimensions you buy in the store. See the chant on 
the opposite page for nominal and actual dimensions 
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ШШ! Transporting Materials 


‘Transporting building materials from the lumberyard ar home center to your 
home is the first step n any workshop project and it may be the most 
difficult. Framing lumber can be tied to а roof carrier rack for transporting, 
bat sheets of plywood, paneling, or wallboard should be delivered by truck. 
Your lumberyard may deliver your materials for a small additional charge. 

I you transport materials on a roof carrier, make sure to tie the load 
securely. Materials that extend past the rear bumper should be tagged with a 
red flag to warn drivers behind you, Drive carefully and avoid sudden starts 
and stops. When using your vehicle to carry heavy loads, like bags of concrete 
or sand, allow extra braking distance 


‘To carry full-sized sheets of plywood, paneling, or wallboard by yourself. ie a 
‘single lengh ol rope, about 18 long in a loop. Hook the ends of the loop over the 
lower comer of the sheet, and grip the middle of the rope in one hand. Use the ther 
hand to balance the sheet. 


you already know the cutting dimensions for plywood, paneling, or other sheet 
goods, you can make transportation easier by cutting he materials ta size while sill 
at the lumberyard ο home cene. Some lumberyands will си your materials free of 
Charge. Or, you can bring along a saw and ен the materlals yourself, 


Tie materials onto the oot of your car using inexpensive, vinyl-coated mor 
brackets. Hook е brackets over the edge of the oo, then anach nylon packing 
‘saps or ropes ta te brackets or cinching materials in pace. Place сира scraps 
under the materials to prevent scratches, and center the load on the car rool. 


H How to Tie a Load onto an Auto Roof Carrier 


Tie a half hitch around one end of the roof carrier bar. Pull the knot ight. 


Tie second half hitch in and pull the knot tight. A half hitch has good 
holding power, yet is ea 


Tie of the rope below the slip lop, using 
oer carier bar И desired, large ішін alo 
of the car, using the same rope technique. 


ches Repeat steps 1 to 6 at the 
tied to he front and rear bumper 


ШШ! Plywood & Sheet Goods 


"There are many different types of sheet goods, but plywood is the most 
widely used. Plywood is an extremely versatile sheet material that is made up 
of thinly sliced layers or plies of wood. Plywood is available in thicknesses 
ranging from v," to %" and is graded A through D, depending on the quality 
of the wood in its outer ples lt is also graded for interior or exterior usage. 
Classifications for plywood are based on the wood species used for the face 
and back veneers. Group 1 species are the strongest and stiffest, Group 2 is 
the next strongest. 

Finish plywood is graded either A-C, meaning it has a finish-quality wood 
veneer on one side and a utility-grade ply on the other side, or A-A, indicating. 
it has a finish veneer on both sides 

‘Sheathing plywood is graded C-D with twa rough sides and features a 
band between plies that is waterproof, Plywood rated EXPOSURE 1 is for 
use where some moisture s present, and plywood rated EXTERIOR is used in 
applications that are permanently exposed to weather, Sheathing plywood also 
carries a thickness rating and a roof and floor span index, which appear as two 
numbers separated by a diagonal slash, The first number, for roofing 
application, indicates the maximum spacing for rafters. The second number 
specifies Ве јави spacing when plywood is used for subflooring, Some 
plywood is stamped “sized for spacing.” This means that the actual 
dimensions are slightly smaller than 4 x 8 ft. to allow space for expansion 
between sheets after installation, 


Plastic laminates make durable surfaces for countertops and furniture. 
Plastic laminates are sometimes bonded to particleboard for use in shelving, 
cabinets, and countertops. 

Standard-, Panicle-, and waferboard are made from waste chips or 
inexpensive wood species and are used for shelving and floor underlayment. 

Foam insulating board is lightweight and serves as insulation for basement. 
walls. 

‘Water-resistant wallboard is used behind ceramic wall tiles and in other 
high-moisture areas. 

Wallboard, also known as drywall, Sheetrock, and plasterboard, comes in 
panels 4-feet wide and 2, 4, 8, 10, or 12-feet ong and in", М7, and у 
thicknesses. 


 Pegboard and hardboard are made from wood fibers and resins bonded. 
together under high pressure and are used for tool organization witha 
workbench and as shelf backing 


The finish plywood grading stamp shows the grade ο face and back veneers, 
‘species group number, and a molsture exposure rating, MUI numbers and product 
numbers are lor the manufacturer's use. 


The sheathing plywood grading stamp shows thickness, oot or floor span index, 
and exposure rating, а аба оа to the manufacturer's information. 


ШШ! Trim Moldings 


‘Trim moldings give character and definition to many carpentry projets. In 
addition, you can sometimes use them ta cover up carpentry mistakes, such as 
hiding small gaps in wall comers when the wallboard hasnt been cut 
perfectly. 

It's important to measure and cut moldings precisely so that when 
installed, they fit together snugly without gaps, Predrilling moldings is 
recommended, especially when hardwoods such as oak are used. Predrilling 
makes hand nailing easier, reduces splitting during installation, and makes it 
easier to set nails cleanly. There's no need topredeill when using a pneumatic 
nail gun. 

Most moldings should be painted or stained before installation. Cave 
moldings and wainscoting can be purchased with a factory coat of white paint. 
Care must be taken to ensure that paint or stain does not interfere with 
installation (see “Installing Wainscoting," page 168). Pine and poplar are 
good choices И you plan to paint. For stained surfaces, use а hardwood witha 
pleasing grain, such as oak. 


Use the same wood species whenever possible in selecting im materials for walls, 
doors, and windows. Similar materials will provide visual consistency throughout a 


Decorative moldings ive а finished appearance to a carpentry project. Othe finish 
materials include door and window casings, baseboard, and other types of rim. 


Wr 


‘Trim moldings are both functional and decorative. They can be used to 
conceal gaps at the base and around the sides of a carpentry project, to hide 
the edges of plywood surfaces, or simply to add visual interest o the project. 
Moldings are available in dozens of styles, but the samples shown here are 
widely available at all home improvement centers 

Synthetic trim moldings, available in many styles, are less expensive than 
hardwood moldings, Synthetic moldings are made of wood composites (А) or 
rigid foam (B) covered with a layer of melamine. 

Baseboard molding (C) is used to trim the bottom edge of a wall along the 
floor line. Choosing molding that matches the baseboard elsewhere in your 
home helps your project fit in with its surroundings. 

Hardwood strips (D) are used to construct face frames for carpentry 
projects and to cover unfinished edges of plywood shelves, Maple, oak, and 
poplar strips are widely available in 1 2, 1 x 3, and 1 x 4 sizes 

Crown moldings (E, Е) caver gaps between the top of a wall and the 
ceiling. They сап also add a decorative accent to other projects 

Cove molding (G) is simple, unobtrusive trim for covering gaps. 

Ornamental moldings, including spindle and гай (H) and embossed 
moldings (1, J), give a distinctive look to many projects. 

Door-edge molding (K), also called сар molding, is only available in 
specialty stores in some areas. It is used with fnish-grade plywood to create 
panel-syle doors and drawer faces. 


Shelf-edge molding (L), also called base сар molding, provides a 
decorative edge to plywood shelves ог can be used to create а wider 
baseboard molding. 

Base-shoe molding (М) covers gaps around the top, bottom, and sides of a 
wall. Because it bends easily, base-shoe molding works well to cover irregular 
taps caused by uneven walls and loose floors. 


ШШ! Nails 


"The wide variety of nail styles and sizes makes И possible to choose exactly 
the right fastener foreach job. Nails are identified by their typical purpose, 
such as casing, flooring, or roofing nails; or by a physical feature, such as. 
galvanized, coated, or spiral. Some nails come in both a galvanized and non- 
galvanized version. Use galvanized nails for outdoor projects and non- 
dalvanized indoors. Nail lengths may be specified in inches or by numbers 
from 4 to 60 followed by the letter "d" which stands for "penny" (see "Nail 
Sizes," opposite page). 

Some of the most popular nails for carpentry projects include: 


+ Common and box nails for general framing work. Box пай are smaller in 
diameter, which makes them less likely to split wood. Вох nails were 
designed for constructing boxes and erates, but they can be used in any 
application where thin, dry wood will be nailed close to ве edge of the 
piece. Most common and box nails have а cement or vinyl coating that 
improves their holding power. 

+ Finish and casing nals, which have small heads and are driven just below 
the work surface with a пай set. Finish nails аге used for attaching 
moldings and other trim to walls. Casing nails are used for nailing window 
and door casings. They have a slightly larger head than finish пай for 
better holding power 

+ Brads, small wire nails sometimes referred to as finish nails. They are used 
primarily in cabinetry, where very small nail holes are preferred, 

+ Flooring nails, which are often spiral-shanked for extra holding power to 
prevent floorboards [rom separating or squeaking. Spiral flooring nails are 
sometimes used in other applications, such as installing tongue-and-groave 
paneling on ceilings. 

+ Galvanized nails, which have a zinc coating that resists rusting, They are 
used for outdoor projects. 

+ Wallboard nails, once the standard fastener for wallboard, are less common 
today because of the development of Phillips-head wallboard serews that 
drive quickly with a screw gun or drill and offer superior holding power 
(page 32). 


Май Sizes 


The pennyweight scale that manufacturers use to size nails was 
developed centuries ago as an approximation of he number of pennles it 
would take to buy 100 nails of that size. The range of nail types available 
today (and what they cos) is much wider, but the scale is still in use. 


Each pennyweight refers to a specific length (see char, below), 
although you will ind slight variations in length from one nail type 
the next. For example, box nails of a given pennyweight are roughly 
shorter than common nails of the same weight. 


H estimating Nail Quantities 


Estimate the number of nails you'll need for a project, then use the chart 
to determine approximately how many pounds of nails to purchase. 

Note: Sizes and quantities по listed are less common, although they may 
be available through some manufacturers. 
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ШШ! Screws & Other Hardware 


"The advent of the screw gun and numerous types of driver bits for drills have 
made screws a mainstay ofthe carpentry trade. With literally hundreds of 
different screws and types of fastening hardware available, there is a specific 
screw for almost every job. But, for most carpentry jobs you will only need to 
consider a few general-purpose types. Although nails are still preferred for 
framing jobs, screws have replaced nails for banging wallboard, installing 
blocking between studs, and attaching sheathing and flooring. Screws are also 
used to attach a workpiece to plaster, brick, or concrete, which requires an 
anchoring device (opposite page, ор). 

‘Screws are categorized according to length, slot style, head shape, and 
gauge, The thickness of the screw body is indicated by the gauge number, The 
larger the number, he larger the screw. Large serews provide extra holding 
power; small screws are les likely to split a workpiece. There are various 
styles of screw slot, including Phillips, slotted, and square, Square-drive 
screwdrivers are increasing in popularity because they grip the screw he: 
tightly, but Phillips head screws are still the most popular. 


WALLBOARD SCREWS & DECK SCREWS 


Use wallboard screws for general-purpose, convenient fastening. Easily 
recognizable by their bugle shaped heads, wallboard screws are designed in dimple 
ве surface of the wallboard without ripping the facing pape (see photo). However, 
"hey are often used for non-wallbard projects because they drive easly with a drill 
‘or screw gun, don't періге plot holes, and seldom pop up as wood dries, In soft 
‘wood the bugle-shaped heads allow the screws to countersink themselves. eck 
screws are coosionesistant wallboard screws made specifically for outdoor use. 


H using Masonry & Wall Anchors 


Use wall anchors to atrach hardware or lumber to plaster, concrete, ar brick. Choose 
an anchor that bs equal in length othe thickness of the wal surface material, Plastic 
Plugs are used for anchoring in hollow walls 


To install a май anchor, drill a pilot hole equal in diameter to the plastic anchor 
Insert ὧν anchor а the hole and drive it lush with the wall surfare. Insert the screw 
and tighten as the anchor expands, i will create a ph ир. 


Use protector plates where wins or pipes pass through framing members and are 
ss than 14° rom the edge. The plates prevent wallboard screws or nails frm 
puncturing wires or pipes 


Metal framing connectors may be required in some communities especially in 
ares prone to high winds or earthquakes, Metal joist hangers (1), stud ties (2), 
Connector агар (3) and post-and-beam saddles (4) all provide extra renforcement 
to structural joints, Wood Joins made with meral connectors ate stronger than 
toenalled ова 


ШЕШ! Glues & Adhesives 


When used properly, glues and adhesives can be stronger than the materials 
they hold together. Use hot glue in lightweight woodworking projects, 
carpenter’ glue for wood joints, and carpentry adhesive for preliminary 
installation of thin panels and lumber. Panel adhesive, a thinner formula that 
can be applied from a tube or with a brush, is used to install paneling, 

and other lightweight tongue-and-groove materials. Most caulk 
is applied with a caulk gun, but some types are available in squeeze tubes for 
smaller applications. Caulks are designed to permanently close joints, fill gaps 
in woodwork, and hide subtle imperfections. Different caulks are made of 
different compounds and vary greatly in durability and workability. While 
silicone caulks last longer, they are not paintable and are difficult to smooth 
out. Latex саш are less durable than silicone, but are much easier to work 
with, especially when used to hide gaps. Many caulks are rated on scales of 1 
10.410 indicate how well they bond to masonry, glass, Ше, metals, wood, 
fiberglass, and plastic. Read the label carefully to choose the right caulk for 
the job. 


Carpentry adhesives include (clockwise from top right) clear adhesive caulk, for 
sealing gaps in damp areas; waterproof constuction adhesive, for bonding lumber for 
outdoor projects; muli purpose adhesive, ае ataching paneling and forming suong 
bonds between lumber pecs; electric hot lu gun and glue tcs for bonding small 
decorative піп pieces on builtins: wood glues and all-purpose glue, for many 
‘woodworking projet. 


H using Adhesives & Glues 


Strengthen floors and decks and reduce squeaks with joist and deck adhesive. For 
ошдоог applications, make sure you choose a waterproof adhesive. 


Construction adhesive adds strength o carpentry and woodworking joints. I also 
has wo advantages over glue. I has high Initial tack, so parts don't slide apan, and I 
retains some flexibilly after drying. 


Exterior-grade construction adhesive fores Ше bond between wood structural 
members and the masonry house foundation, Additional fasteners, such as powder- 


actuated nails, are sl needed 


Specialty molding and trim glue has a thicker formulation than standard wood glue 
по resist running and dripping on vencal surfaces. Iis tackler than regular glue, 
which helps hold ceiling rims in place when (hey are positioned, creating a small 
mount of ime for you to fasten them with alls. 


س س ڪڪ 
Tools & Skills‏ 


Whether you are framing a wall, removing a window, or planing a new door 
10 fi its jambs, carpentry projects require an assortment of different tools. 
‘This chapter will familiarize you with those tools, offering helpful 
information regarding techniques, blade or bit options, and tool maintenance. 
In This Chapter: 

Prving Tools 

+ Measuring А Marking Tools 


+ Screwdrivers 
+ Clamps & Vises 

Chisels 
+ Planes А Surface Forming Ras 
+ Extension Cords 

pm 


+ Drills & Bus 
Nailers 

+ Powder- Actuated Tools 

+ Specialty Tools 
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1 you сапу a lot of tools оп your belt, a pair of suspenders can be useful. 
Suspenders reduce some of the weight on your hips. Several companies offer 
suspenders designed to attach to your tool belt. 

For projects that require tools you can't fit into your belt, consider using а 
bucket apron (page opposite), 

IE you plan to carry a drill, you may want to purchase a separate drill 
halster with slots for commonly used bits. 


There are two basic types of 1o01 belts: apron-style е mounted bags (shown 
hec) Side bags don't ger ia your way when you crouch, and make he tools easier to 


reach, However, ο май studs while wearing an apron- 
syle belt 


Optional belt attachments, such as holsters tor drills, help organize your tool lod, 
"They can be warn alone ar with other tool bags. 


Use a tol bucket for larger or less Недка needed os and a ool belt for quce 
access 1o small tools. The bucket apron is a convenient way to сапу specialty іші 
hat will πο tino your tool belt, suc as a Jong level or a саш gun. The tool 
buck also allows several people to share tools. 


ШШ! Prying Tools 


Prying tools are an essential рап of any carpenter's tool arsenal, because 
many carpentry projects start with the removal of existing materials. With the 
right tools, you can often remove nails without damaging the lumber, so that it 
can be used again. 

Pry bars are available in many sizes, Choose quality pry bars forged from 
high-carbon stel in a single piece. Forged tools are stranger than those made 
from welded parts. 

Most pry bars have a curved claw at one end for pulling nails and a chisel- 
shaped tip at the opposite end for other prying jobs, You can improve leverage. 
by placing a wood block an inch or two away [rom the material you're trying 
10 pry loose, 


A at bar is made ot tend, НА exible steel. This enol is useful ora variety 
її prying and demolition jobs. Boh ends can be used for pulling nails. 


Prying tools include wrecking bars for heavy demolition work, cas paws for 
removing nails, and a Май puller Flat bars are made of flattened steel and came na 
variety of ies fr ight- and heavy-duty ust. 


A wrecking bar, sometimes called a crowbar, is a rigid tol far demolition and heavy 
bring jos. Use scrap wood under ће bar o protect surfaces- 


А cat's paw has a sharpened claw for removing stubborn nails, Use a hammer o 
dive the claw io the wood under the пай head, Then lever he tol to pull up he 
wi. 


ШШ! Measuring & Marking Tools 
Wrape Measures 


An Important мер in every carpentry project Is measuring accurately Buy a 
25-foot steel tape measure with a N -wide blade for general use. Mast tape 
measures are retractable, so the tape retums easily. Make sure your tape has а 
locking mechanism, so you can keep it extended to a desired length. A belt 
clip is alo essential. 

"Wider tapes normally have a longer standout—the distance a tape can be 
extended before it ends under its own weight. A long standout is an 
extremely useful feature when you're measuring without a partner to support 
the far end of the tape. Open a tape in the store and extend it until it bends, It 
should have а standout of at least 7 feet. 


‘Tape measures are commonly set in lı" increments along the top edge and 

increments for the first six inches across the bottom. Select one with 
numbers that аге easy to read. "Easy reader" tapes feature a fractional readout 
for people who have difficulty reading a measurement calibrated with dash 
marks. Most tape measures feature numbers that are marked or labeled every 
16" for easy marking of studs, А high-quality tape measure also has а two- or. 
three-rivet book to control the amount of play in the tape, ensuring your 
measurements are as accurate as possible. 


Buy a 2541. retractable stel tape far general carpentry projects, If you are working 
on large project like a deck, patio, or retaining wal, consider purchasing a 50 
ΠΣ 


“Bury an inch" The end hook on а tape measure has а small amount of play and 
shouid no be used when an extremely accurate measurement Is required. For precise 
measurements, use the 1° mark as your starting point (called burying an inch), thon 
subtract 1" hom your reading 


Use only one tape measure, if possible, while working on a project. I you must 
work with two tapes, make sure they record the same measurement. Different tape 

mesures do not always measure equally, A lii difference in the end hooks can 

‘rate an error of? ае more between two tapes, even И they are of the same brand 
and syle. 


‘Simplify the task of making suaight, horizontal сив ia wallboard. Lock a tape 
measure at he desired width and position a utility kifi blade unde the tape hook. 
Hold the tape body in one hand and the Кайе and tape hook in the other as you slide 
ве blade along the wallboard. 


Check for square when building frames, boxes cabinets, drawers, and other projects 
where hi important. Hold a tape measure across the dlagonals ol the workpiece (A. 
©, B-D). The measurements will be identical f the workpiece is square. 


Plumb Bobs, Chalk Lines & Stud Finders 

"The plumb bob is a simple, yet extremely precise tool used to establish a 
line that is plumb—or exactly vertical. Plumb bobs are commonly used to 
find marking points to position a sole plate when building a wall. Plumb 
refers to а hypothetical line running to the exact center of the earth, Think of 
it as a line that is exactly perpendicular to a level surface. 


"The chalk line is a tool used to mark straight lines on flat surfaces for layout 
orto mark sheet goods and lumber for cutting. Typical chalk lines contain 50 
to 100 feet of line wound up in a case filled with chalk. Always tap the box 
lightly о fully coat the line with chalk before pulling it out. To mark a line, 
extend it from the case, pull it taut, and snap it using the thumb and forefinger 
Chalk lines have a crank that is used to reel in the line when the job is 
complete and а locking mechanism to help keep the line taut during marking, 

Most of today's chalk lines (sometimes called chalk boxes) double as 
plumb bobs for general use (see photos). A chalk box isn't quite as accurate as 
а plumb bob for establishing а vertical line. However, if you don't awn a 
plumb bob, using а chalk box is an easy alternative. 

Studfinders are battery-powered electronic devices that analyze wall 
density. They can help you locate wall framing and even electrical wires, 
depending on the mode 


poor 


Buy powdered chalk refills of blue or red chalk. Do not overfill your chalk box or 
the ing will be dificult to pull out and wind in. Keep moisture out of your chalk 
box ar the chalk will clump together, causing uneven coverage of the Ше. 


Use a studfinder to locate wall studs ο ceiling blocking. These devices locate the 
edges of framing so you can determine the center of studs and ois 


Confirm framing locations by driving a finish nail through the wall in an 
inconspicuous area. Locate and measure Irom the center paint in 16° or 24" intervals 
to find neighboring members. 


To snap a chalk line over a very short distance, pln the string down with the edge of 
your palm, then use your thumb and forefinger on the same hand to snap е ine. 
When snapping lines о mark stud locations, make sure you snap over ће center of 
the studs, so you will know where to drive screws or alls 


"To position а sole plate, hang а plumb bob from the edge of the top plate so that it 
erly taches the foar. When it hangs motionless, mark the Door directly below the 
Pot of the plumb bob. Repeat the process at each end of the new wall space to 
determine the proper sole plate posto, 


ΠΠ 


Levels are essential to virtually every carpentry projet, They help you build 
walls that are perfectly vertical (plumb), shelves, countertops, steps that are 
level, and roots that incline at a correct and consistent pitch. 

"Take care of your levels. Unlike some other tools that can be tossed into a 
tool bucket without damage, a level is а finely tuned instrument that is easily 
broken. Before you buy a level, test оп a level surface to make sure the vials 
are accurate (opposite page) 


Most levels contain one or more bubble gauges — sealed vials with a single 
small air bubble suspended in fluid —that indicate the levels orientation in. 
space at any moment, As the level is tilted, the bubble shifts is position inside 
the vial to reflect the change. This type of level is sometimes referred to as a 
spirit level because of the use ог alcohol inside the gauge. There are also 
several types of electronic levels that offer digital readouts instead of using a 
bubble gauge 

Most carpenter's levels contain three gauges: one for checking level 
(horizontal orientation), one for plumb (vertical orientation), and one for 45* 
angles, Some levels include pairs of gauges with opposing curves to improve 
readability. 

Laser levels project highly accurate beams of light around rooms or along 
walls, Many styles automatically establish thelr own level orientation. 


You should own at least two levels: a 2-1 carpenter's level for checking studs, 
ја and other long constuction surface, and a В to 9 torpedo level that is өшуі 
Carry in a tool belt апа ls perfect or checking shelves and other small workpieces. A. 
"Et version of the carpenter's level is most useful for framing projects Consider 
purchasing a level with a protective carrying case. 


Battery powered digital levels represen the latest advance in level design. Digit 
levels provide very accurate digital readouts, so you don't have to rs your ye 
when Judging bubble position win a vial Digital levels also measure slope and 
Offer einn ratios, which are useful when building айз. The electronic 
components are contained in a module that can be used alone аса torpedo level or 
inserted into frames оГ varying lengths. 


Laser levels projec a beam of light to create a level ine all around a oom or for 
ev lines ot longer ens А laser can eliminate the need for snapping chalk. 
‘ference lines. 


Make sure your level is accurate. Hold one side of the level against a at, even 
surface (top photo), mark the location, and read the bubble gauge carefully. Pivot the 
level 1807 (йота photo) and read the gauge again Next, Пір the level over and read 
‘he gauge. The bubble should give the same reading each ime, И not, adjust the 
mounting screws to calibrate the bubble, or buy anew level. 


Wi squares 
‘Squares come in many shapes and sizes, Би they are all designed with one 
general purpose: to help you mark lumber and sheet goods for cutting. 

‘There are, however, distinct differences between the various types of. 
squares, Some are made for marking straight cuts on sheer goods, while others 
are best for making quick crosscus an 2 x ds or marking angles on rafters, 
Using the right tool will speed your work and improve the accuracy of your 

Familiarize yourself with the different types of squares and their uses so 
you can choose the right tool for the job. 


A wallboard T-square simplifies the task of marking and синод straight lines on. 
sheets of wallboard. The top of the T hooks over the edge of the wallboard, while the 
eg is used as a stalghtode. А T-square is also handy for marking cung Ше оа, 
plywood and ther sheet goods. Some models have an adjustable T that can be set to 
common angles, 


E 


„А framing square is commonly used to mark right angles on sheet goods and other 
lange surfaces, bur cam also be used to establish other angles by using different 
measurements along the body (long arm) and the tongue (short arm). The tool has 


‘gradations marked in tiny Increments, and many come with detailed tables to help 
You make angles. 


ΠΗ 
E 


"The chart above shows the markings to use on he framing square o obtain 
‘commonly required angles If you want о make a lie at a 30° angle, mark he 
workpiece at 12° on the tongue and 20%" on the Боду, and consec Ше marks witha 
sra ше. 


io to Use a Combination Square 


To mark a board for crosscutting, hold the square against the edge of the workpiece 
With the head locked, then use the edge of the blade to guide your pencil. Use the 
ande’ 45 edge to mark boards for miter cus 


"To mark a Ше parallel 10 the edge ot a board, lock the blade at the desired 
measurement, ten hold the tip o the pencil along the end of the blade as you slide 
"he tool along the workpiece. This is useful when marking reveal lines n window 
and door jambs (page 154). 


To check tor square, ser the blade of a square flush with the end of the workpiece 
{and set the head Fh with one edge) Ir ih end ва true 90°, there wil not be a gap 
between the blade and Не workpiece, 


Ено to Use a Rafter Square 


Pivot point 


"To mark angle cuts, position the atr squares pivot poit against the edge ofthe 
workpiece, and set the tol so the desired angle marking is aligned with he some 
de. Scribe a line o mark the angle on the workpiece Flip the tool over to mark 
anges In the opposite direction. 


"To mark crasseuts, place a rafter square's raised edge fish with ane edge ofthe 
board, and use the perpendicular edge 1o guide your pencil. On wide boards, you'll 
need to Їр йе square to the boas ather edge to extend the line across the board. 


"To guide a circular saw when making crosses, Шы align the blade of the saw with 
your сад line, Аз you cut, old the raised edge ot the square agalnst the Iront edge 
Ehe workpiece and the perpendicular edge Aush wit the fot ot the ам. 


ШШ! Handsaws 


For every portable power saw available today, there is also a handsaw 
available that was originally used to make the same type of cut. Although you 
will probably use а circular, miter, or jigsaw for most cutting, there are times 
when using а hand saw is easier, more convenient, and produces better results. 
Handsaws also provide the do-i-yourselfer а cost-effective alternative to the 
higher price of power tals 


‘There are many differences between handsaws. When you shop Гога saw, 
look for one that's designed for the type of cutting you plan to do. Differences 
in handle design and the number, shape, and angle (set) of the teeth make each 
saw work best in specific applications, 

For general carpentry cus, use а crosscut saw with B to 10 teeth per inch. 
CCrosscut saws have pointed teeth designed to slice through wood on the 
forward stroke and to deepen the cut and remove sawdust from the kerf on the 
back stroke. 

Always use a handsaw Гог its intended purpose. Misuse of a handsaw will 
only damage the tool, dull the blade, or lead to injury. 

When saw blades become dull, take them to a professional blade sharpener 
for tuning, ls worth the extra cost to ensure the job Is done right, 


Making a cutout by hand requires saw with а narrow, tapered іші fts into 
confined spaces. Use a keyhole saw fr making cutouts in plywood, paneling, and 
‘ter thin materials and a wallboard saw for making fixaue слой in wallboard. 


H choosing the Right Handsaw 


А croscu saw comes in handy for single-cut projects or in confined spaces where 
Power tools won't ft. At the end of a си, saw slowly, and suppor waste material 
With your free and to prevent splintering, 


А baclksaw with a miter box cuts precise angles on moldings and other tim. Clamp 
оса the workpiece in the miter box and make ие he miter box s securely 
fastened to the work surface. 


A coping saw has a thin, flexible blade designed to cu curves, в also essential for 
making peofessional-looking Joints in tim moldings. The blade ot a coping saw 
reds easily when under heavy use. Buy extra blades. 


A hacksaw has а flexible, ñne-tooth blade designed to cut metal. Carpenters use 
hacksaw to сы plumbing pipe or to cut away ram metal fasteners. To void 
breaking the blade, tech the blade tight in the hacksaw frame before cutting, 


ШШ! Hammers 


Selecting the right hammer for a task depends mainly on finding one that feels 
comfortable and manageable, Би that also has enough weight to pet the job 
done. For general carpentry, choose a hammer with a smooth finish, a high- 
carbon steel head, and a quality handle made of hickory, fiberglass, or solid 
steel Less expensive steel handles often have hollow cores that are not as 
efficient at transmitting force to the head. 

For light-duty nailing, а 16-ounce, curved-claw finish hammer is a popular 
choice. It is designed for driving, setting, and pulling nails. 


А mallet with a non-marking rubber or plastic head is the best tol for 
driving chisels without damaging the tools. Mallets аге also useful for making 
light adjustments to a workpiece without marring the surface о the wood. 

A sledgehammer or maul is effective for demolishing old construction or 
adjusting the position of framing members. 

‘Straightclaw framing hammers—usually with а 20-ounce or heavier head 
(opposite page) are used for framing walls and other heavy-duty asks, The 
extra weight helps drive large nails with fewer swings, Most framing 
hammers are too heavy for finish carpentry, where control is of primary 
importance. 


/ 


A hammer is not a one-size-fits-all нді. For most homeowners, a finish hammer 

with a law vill be the hammer most often used, bt having a selection of hammers 
то choose Bum а real benefi, I's good to have on hand a mallet, sledgehammer, 

and large framing hammer. 


Framing hammers vary in size, length, and handle material. Handle types include 
ре, solid steel, hollow core, and wood. Hammers typically range in length 
from 14 to 18°. Most framing hammers have a head weighing at least 20 ounces, but 
lighter and heavier models are available. Some heads feature a waffle par across 
the face that Increases he hummer hok on the ай for more efficiency and 
accuracy. Framing hammers have sight claves for prying boards. 


σσ to drive spikes and stakes. 
Sledgehammers vary in weigh from 210 20 pounds, and in length from 10 to 36 


A mallet with a rubber or plastica drives woodworking chisels. А soft mallet will 
ot damage fine woodworking tol 


H shopping for a Hammer 


The strongest wooden tool handles have wood grain that runs parallel othe tool 
head (e). Handles wich the grain running perpendicular to the tol head (right) are 
mote likely to break. Check the end grain before buying a new tool ar tool handle. 
"Too handles that are cracked ar lose should be replaced, Wood handles absorb more 
shock than fiberglass or meua. 


А new hammer may have а very smooth face that tends to slip off the heads of nails 
Rough up the face with sandpaper to Increase friction betwee the hammer and the 
тай, For finish hammering, You may want to stick ο се hammer. Note: 


You сп also use fine sandpaper о remove wood resins and пай coatings thor ull 
pon the face of your hammers. 


H How to Pull Nails with a Hammer 


ы 


Remove stubborn nails by placing а block of wood under the hammer head for 
added leverage. To avoid damage to the workpiece, use a block big enough to evenly 
зше pressure rom the hammer had 


Pull large nails by wedging the shank of the nail ti 
hammer handle sideways. 


ly in the claws and levering the 


H How to Drive Nails with a Hammer 


Hold the hammer with a relaxed grip: Take advantage of the hammer's momentum 
and weight by releasing your wrist at the botom af the swing as Í you were thawing 
the ead of the ο тай. Ни the пай squarely on the head, repeating the 
motion ший the пай head is flush with the work surface. 


pm below the surface, position the tip ofa al set on the al head 
and sre the other end with а hammer 


Use the proper nailing technique Tor the task. Endnalling is used 1o attach 
perpendicular boards when moderate strength i required. Toenail ta 45 angle for 
‘eta strength when ілі perpendicular framing members. Facenall to create 
‘rong headers for door and window openings. Blindaail tongue-and-groove boards 
10 conceal ον need to ser nails and cover them with puny before 
painting or sining. Locknall outside miter joints in wim projects to prevent gaps 
бол developing as the trim pieces diy. 


ШЕ! Screwdrivers 


Every carpenter should own several Phillips and slotted screwdrivers. Even 
‘hough the drill-mounted screw bit has become the standard for large projects, 
screwdrivers are still essential for a variety of carpentry tasks. Look far 
quality screwdrivers with hardened-stel blades and handles that are easy to 
rip. Other features to look for include insulated handles to protect against 
electrical shock and oxide-coated tips for а strong hold on screw heads. For 
working in tight spots, a screwdriver with a magnetic head can also be 

helpful. 

Cordless power screwdrivers save time and effort. For small projects, they 
эге an inexpensive alternative o a cordless drill or screw gun. Most models 
include a removable battery pack and charger, so you can keep one battery in 
the charger at all times. Cordless power screwdrivers have a universal 14" 
drive and come with a slotted bit and a #2 Phillips bit. Other bits, such as Torx 
and socket bits are also avaiable. 

Note: Always use the correct screwdriver for the job. Screwdrivers should 
fit the slot of the screw tightly so you can avoid stripping the head of the 
screw or damaging the ivorkpiece. 


Other driving options include squce-drve and Tone screws Square-ive 
screwdrivers are gaining popularity because знае drive screws are dificil to strip. 
Tae drivers are used оп electronics, tools, and automotive applications. 


Common screwdrivers include: slot screwdriver with insulated handle, Phillips 
screwdriver with insulated handle and oxide tip for beer control, ілі ratchet 
driver with ierchangeable bits, offset screwdriver for driving in ight places, and 
Cordes power serewûriver with bariery pack and pivoting shaft. 


Use a screwdriver or screw bit that closely marches the screw head. À tip 
that’s too big or to smal will damage the screw ав the driver, and it wil 
make бе screw hard to remove later. 


Recondition a slotted screwdriver өп a bench grinder if the tip becomes 
damaged. Dip the tip of the screwdriver In cold water periodically to keep it 
fiom geting too hot and turning blue during grinding. 


ШШ! Clamps & Vises 


Vises and clamps are used to hold workpieces in place during cutting or other 
tasks and to hold pieces together while glue sets. 

Your workbench should include a heavy-duty carpenter's vise. For. 
specialty clamping jobs, a wide variety of clamps are available, including C- 
clamps, lacking pliers, handscrews, weh clamps, or ratchet-type clamps. 

For clamping wide stock, use pipe clamps or bar clamps. The jaws of pipe 


clamps are connected by a steel pipe. The distance between the jaws is limited 
only by ће length of the pipe. 


Use handscrews to hold materials together at various angles while glue is drying. 
Handscrews are wooden clamps with two adjusting screws, The jaws won't damage 
wood surfaces 


Use C-clamps for clamping jobs from 1 to 6°. To protect workpeces, place scrap 
wond blocks between the Jaws οἱ the clamp and the workpiece surface 


Use ratchet-type clamps to clamp a workpiece quickly and easily. Large ratchet- 
туре clamps can span upto 4 f. and can be tightened with one hand while supporting 
the workpiece with the other hand. 


Hold large workpieces with pipe clamps or bar clamps. Bar clamps are sold with the 
bars. Pipe clamp jaws are available to fi e or N" diameter pipe оГ any eng. 


Маши a sturdy bench vise on the end ot your workbench БА workpieces 
securely Select a vise that adjusts easily and has а minimum jaw opening of about 


ШШ! Chisels 


A woad chisel consists of a sharp steel blade beveled on one face and set in a 
wood ог plastic handle. It cuts with light hand pressure or when the end of the 
handle is tapped with a mallet. A wood chisel is often used o cut hinge and 
lock mortises. 

"When creating deep cuts, make several shallow cuts instead of one deep 
Cut. Forcing a chisel to make deep cuts only dulls the tool and can damage the 
workpiece, 


Sharpen the blades of your chisls often (see pages 60 and 61). Chisels are 


asier and safer to use and produce better results when they are sharp. 


“Types af chisels include (from lef to right): a framing chisel, used for rough 
swimming of lumber, a small wood chisel, fr light-duty wood carving; a mortise 
‘chisel, биг framing hinge and lock montse; пак chisel, Tar curing stone and 


masonry; and a cold chisel that is made of solid steel and is used for curing through 
meal. 


H How to Chisel a Mortise 


Cut the outline of the morie Hold the chisel bevel-side-in and tap the butt end 
ig wih a mallet un the cut has reached the proper dep. 


Make a series of parallel de cuts" apart across the rise, with the chisel held 
ata 45 angle Dive the chisel with light mallet blows о the handle. 


Pry out waste chips by holding the chisel at a low angle with the beveled side 
toward ihe work surface. Drive the chisel using light hand pressure. 


H sharpening Chisels & Plane Blades 


H is a good idea to sharpen chisels and plane blades before cach use, even if 
the tools are brand new. The factory edges on new blades are sharpened by 
machine and are not as sharp as hand-sharpened blades. 

Sharpening a tool blade is a two-step process. First, the tool is rough- 
round on an electric bench grinder, then it is finish-honed on a fine-grit 
sharpening stone. If you do not have a bench grinder, you can use a coarse 
grit sharpening stone to rough-grind the blade. 


ШІЛІГІ 


Electric bench grinder 
or coarse-grit sharpening stone 

Werk gloves 

Fine-grit sharpening stone 

Cup of water 

Light machine ой 


Grind off nicks, using a bench grinder with a medium gn wheel. Hold the too on 
the at partion of the tol rest, with the beveled side facing up. НОМ the пр agalast 
the wheel and move с from side to side. Make sure the curing edge remains square, 
and cool the blade frequently и water. 


πο tbe cutting edge by turing the blade so that he beveled side is down. 
Rest the blade on the angled portion ofthe tool est. Move the blade hum side in side 
against the wheel to grind the pmo a 20° bevel, checking ten with an angle gauge. 
Cool the metal frequently in water while grinding. 


Finito the cutting edge on a Пе sharpening stone. Place а few drops of 
Ighe machine ion the tone to lubricate the stel and to float away grit and filings. 
Hold the blade at a 25 angle so be bevel is Па against the stone. Draw it several 


times across the stone, ling it away alter each pss Wipe the stone otn with a 
‘lean tag and apply ай afer each wiping 


Put a "micro-bevel” on the blade hy tting ie но only the up touches he 
stone, Draw the blade rwo or three times across the sione, unti а slight burr can be 
Fek along the back of the blade. 


Turn the blade over. Holding the blade Па, draw tt across the stone ane ar two 
times to remove he burr. 


el should be about 


Vis: sponge nat 


One way to keep the blade cool when grinding is to hot-glue a piece of 
sponge to the back of the blade near the cutting edge, Dip the blade in 
water The sponge holds water against the back of the blade to draw off 
heat, When the sponge gets warm, wet it again. 


Pos; 


Keep a container of cool water close by when grinding а tool blade. Dip 
the blade in water frequently to prevent heat from ruining the temper of 
the steel. When the beads of water on the blade evaporate, И should be 
dipped again. 


Wl Planes & Surface-Forming Rasps 


Planes are designed for removing shavings of material ram lumber when а 
saw would cut off too much material and sanding would remove too lile. A 
hand plane consists of а razor-sharp cutting blade, or ion, set in a steel or 
wood base. Adjusting the blade requires some ral and error. After making an 
adjustment, test he plane on а scrap piece before using it on your workpiece 
Usually, the shallower the blade is se, the better the plane cuts. 

"The blade on a surface-forming rasp can't be adjusted, but interchangeable 
blades ar available Гог fine and rough work, Surface-forming rasp blades 
have a series of holes stamped in the metal, so shavings seldom become 
clogged in the tool's blade. 

1 you plan on planing many large workpieces, consider purchasing a 
power planer. A power planer does the job more quickly than а hand plane 
and with equally fine results. 


Common carpentry planes include: a jack plane, for trimming framing lumber, 
doors, and other large workpeces а power planer, for removing lots of material 
"ick: а block plane, for shaving material rom rim and other narrow workpieces; 
And дасе forming rasps, for rimming fat or curved surfaces 


Clamp your workplece into а vise. Operate Ше plane so the wood grala runs 

phil” ahead of the plane. Grip the toe knob and handle firmly, and lane with long, 
жадай чо. To prevent overplania at the beginning and end of the board, called 
"pln, res dawn an the tae акі at he beginning ol the sirake and bear down oa 
"be heel at the end of e stroke. 


Use a block plane foc common jobs, ike цо end grain, planing the edges of 
particleboard and plywood, and trimming Laminates. 


Power Planer Overview 


‘Traditional hand planes are still used by both carpenters and woodworkers, 
bat it takes practice to sharpen, adjust, and use them properly. И you're not 
experienced with hand planes, a power planer may be a better choice for your. 
carpentry projects, I's much easier to set up and operae, and it will generally 
plane away material more quickly than a hand plane. 

Typical power planers have two narrow blades mounted in a cylindrical- 
shaped cuterbead, The cuterhea spins at high speeds to provide the planing 
action. Power planer blades are made of carbide, which stays sharp much 
longer than a conventional stel plane blade. When the blades dull, they do 
"ot need to be resharpened. Instead, you simply remove them from the 
cutterhoad and replace. Most power planers have double-edged blades, so you 
have a second sharp edge to use before it's necessary to buy new blades 

"To use a power planer, set the depth of cut by turning a dial on the front of 
the tool. This raises the [ront portion of the planer's sole to expose the cutters. 
Limit your cutting depth to not more than" on softwood and ii" on 
hardwoods like oak ar maple. И possible connect the planer to а dust bag or 
shop vacuum to collect the planer shavings; these tools make considerable 
debris quickly. Start the planer and slide it slowly along the wood to make the 
cut, keeping ће sale of the tool pressed firmly against the workpiece. Push 
down on the front of the planer as you begin the cut, then transfer pressure to 
the rear of the planer as you reach the end of the cut И you are planing both 
across the grain and along it, make the cross-grain passes first, then finish up 
with long-grain passes. This will allow you to plane away any tearout or 
chipping that occurs on the cross-grain passes. 


ть change power planer blades, remove the screws and gib bars that ве 
blades in place and carefully remove the dull blade. Wear gloves to protect your 


hands. For double-edged blades, Пр the blade to the fresh ейде and reinstall. Tighten 
the gib screws securely. 


Turn the planer's cutting depth dial 1o set the amount of material you'll remove. 


with each pass. Limit cuting depth to é or lees to prevent overloading the motor and 
to ensure smooth cut 


Draw layout lines n your workpiece to mack the amount of material you need to 
Dane away. Make repeated passes with the planer until it reaches the layout lines. 
Keep an eye on your layout lines as you work tà make sure the planer removes 
material evenly. 


As you make each pas, apply more hand pressure on the rnt af the tool to begin, 
‘then transfer pressure to the rear as you end the си. Slide the іші «ашау and 
slowly so the motor doesn't labor in the си. 


ШШ! Extension Cords 


Despite the popularity and variety of cordless tools, chances are many of your 
power tools still have power cords. So, good extension cords are a necessity 
for most carpentry projects. There are several important issues to keep in 
mind when choosing a suitable extension cord. First, make sure the cord is 
rated to handle the maximum amperage of the tool you are using. In other 
words, a toal that draws 15 amps will require а cord that can handle at least 15 
amps. An extension cord rated for higher amperage is even better. As a rule of. 
thumb, а cord made of 16- or 14-gauge wire is sufficient to power a tool that 
draws a maximum of 15 amps. To check your cords, you can usually find the 
Wire gauge printed or embossed on the outer casing 

les important to keep in mind that extension cords lose а certain amount of 
voltage over thelr length. Long cords lose more voltage than shorter cords, If 
you need to use a cord longer than about 50 feet or need to connect more than 
one extension cord together to reach your work area, use a heavy-duty cord 
rated for a higher amperage than your tools require. I the tool seems to labor 
more than necessary during use, switch to а higher amperage extension cord, 


"When you're working outside or in а damp area, use a three-prong, 
{ground-faul-proteced extension cord to prevent accidental shocks. Or, plug 
your extension cord into a GECI-protected wall receptacle. 

Here are some tips to help you choose, care for, and store your extension 
cords. To make your own ground-faul-protected extension card, see pages 66 
and 67. 


‘Power tol extension cards are manufactured in several wire gauges. Lower 
numbers Indicate larger wire gauges. Use a 16-08 14-gauge cond for 15-amp tools 
and a 12- ог 10-gauge cord for tool hat draw higher amperage. 


неў to Coil Long Extension Cords 


Hold the end of the extension cord in one hand. Use the other hand to loop the 
extension cond back and forth in a figure-eight pater until t s completely coiled. 


оор trough the center of the ο Ве cord by 
ram dis oop. 


Keep extension cords tangle-free by storing them in S-gallon plastic buckets. Cur a 
hole in the side of the bucket near the bottom. Thread the pronged extension cord 
lg through не hole from Ве Inside, then сі іе cord into the bucket. The 
extension cod will remain tangle-free when pulled hom te bucket. You can also use 


the bucket to сапу tools to а work st 


Although threeslot grounded receptacles provide some protection аайы: shock, 
far maximum safety isa good idea а use а СЕСІ (ground вой стыне) 
device in conjunction with a grounded receptacle. Common GFCI devices Include 
Plug-in portable СЕСК and GEC extension соп. 


Prevent extension cord tangles by hanging retractable or ген extension cords 
оп overhead hooks, They can be positioned wherever they are needed and retracted 
when not in use. Retractable cords are avallable in lengths ranging from 10 to 30 f 


H GFC! Extension Cords 

Ifa permanently wired GECI receptacle is not available, use a СЕСЕ 
extension cord whenever working outdoors ое in damp locations. А GECI 
extension cord has a built-in ground-fault circuit-interrupter to reduce the 
chance of shock. 

GECI extension cords can be purchased, but it is cheaper to make your 
own. Adding a switch to the extension cord lets you shut off power on-site 
without unplugging the card, You can also use the cord as an accessory for a 
portable workbench. 
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А СРС extension card provides extra protection agalnst shock, making ta good 
choice when working outdoors or in damp locations where shocks are more key t0 


H How to Make а GECI Extension Cord 


Cut of sate receptacle end af the etesion cond with a linesman's pes Sip 
"of outer insulation trom the cord, using a ау knife Thread he cord through a 
‘able clamp, and tighten the clamp with a screwdriver 


Locknut 


Insert the cable lamp into ane of the knockouts on the electrical box. Screw a 
Tocknut ona the cable clamp, and tighten it by pushing against the lockout ugs with 
атмай. 


ox, using combination 


Attach the green groundi Threaded hole in the tack of the bax, and 
anach a grounding рдай w the screw. Attach additional grounding pigtalls 1o the 
rounding screws on the switch and Ве receptacle. Join the pigtails ad the extension 
coa grounding wire with a green wien 


мег the switch and receptacle, and attach it to the box with 
mounting screws. Carefully tuck the wires no the box, and secure the switch and 
receptacle he extension Нав, Antich the plastic сөнер 


ἘΠῚ Jigsaws 


"The jigsaw is a very good portable power tool for cutting curves, The cutting 
capacity of a jigsaw depends on its power and the length of its blade stroke. 
Choose a saw rated to сы 2"-thick softwood and "thick hardwood stock, 
Many Jigsaws have a pivoting baseplate that can be locked so you can make 
bevel cuts as well 


А variable-speed jigsaw is the best choice, because different blade styles 
require different cutting speeds for best results, In general, faster blade speeds 
are used for cutting with Coarse-tooth blades and slower speeds with fine- 
tooth blades. 

Jigsaws vibrate more than other power saws because of the up-and-down 
blade action. However, top-quality jigsaws have a heavy-gauge steel baseplate 
that reduces vibration to help you hold the saw tightly against the workpiece 
for beter control. 


Because jigsaw blades си ο the upward stroke, the ор side of the 
workpiece may splinter. If he wood has а good side to protect, cut with this 
σου 


Jigsaw blades come in an array of designs for с different materials. Choose Ше 
тийи blade for the job. With fine- tooth blades ha have 14 or more teeth per Iach, set 
the saw at a ον speed, Coarse blades require faster blade speeds. 


Do not force blades. Jigsaw blades are ο IF forced. 
Move the saw slowly when cuing bevels or tough material ike knots in wood. 


Make plunge cuts by tipping the saw so the front edge of he baseplate is held firmly 
against he workplece. Зал the saw, and slowly lowe ito a horizontal position, 
letting the blade gradually си through the workpiece, 


Another option toplunge-cutig is ta Пей dril a palr of clearance holes for he 
bade an opposite comers o the cutout. Start ће saw а each ole and cut to the 
comers. Уви nly need one starter hole for circular cutouts 


Cut metals with a ñne--ooth mena cuting blade and select a slow blade speed 
Support sheet пеші wit thin plywood а eliminare vibration. Use emery paper ога 
le to smooth штей edges left by the blade. 


ШЕШ! Circular Saws 


А portable circular saw has become the most frequently used cutting tol for 
do-it-yourselfers, With the right set of blades, you can use а circular saw to 
cut wood, metal, plaster, concret, or other masonry materials. An adjustable 
baseplate lets you set the blade depth for your workpiece, and it also pivots 
from side to side for bevel cuts 


Most profesional carpenters use а ^" blade circular saw. For home 
carpentry, 74°-blade and б ае models are the most popular, А smaller 
blade means а smaller, iginer saw body, but bear in mind that a smaller saw is 
usually less powerful and is limite when cutting bevel cus or material that iç 
thicker than De stock. 

Cordless circular saws have Aide blades wide enough to сы through 
sheet goods orto make square cts on 2x lumber, Cordless models are useful 
in situations where a power cord ets in the way. However, most cordless 
circular saws aren't powerful enough to be the primary cutting toa for big 
projects, 

Because circular saw blades cut in an upward direction, the top face of the 
warkplece may splinter, То protect the finished side of the workpiece, mark 
measurements on the back side and place the good side down for cutting, 

Get the mos out of your saw by inspecting your blade regularly and 
changing it as needed (pages 72 to 79, You can also improve your results 
with a straightedge guide (ase 23) which makes И easier to cut log stock 
precisely. 


Common types of circular saws include (photo, next page): 

„А 74 lade, standard-drive saw. Standard-drive circular saws аге the most 
popular choice among do-it-yourselfers and are widely used by professional 
Carpenters. This model has а sawdust-releae pipe that connects to a 
collection bag. 


B. 7%4"-blade, worm-drive saw. Some carpenters prefer the worm-drive saw. 
for heavy-duty cutting, Worm-drive saws offer mare torque at any given 
speed, As а result, they are less likely to slow, bind, or kick back when 
subjected to a heavy load, 

C. GH'-blade, standard-drive saw. Do-t-yourselfers looking for a lightweight 
saw may vant to consider а standard-drve saw with a 64" blade. This 


model has а convenient window for an easy view of the line while cutting. 

D. 52-4, cordless trim saw. Cordless trim saws are convenient for cutting 
"rim and other thin stock, especially when the work site is outdoors or away 
from an electrical receptacle, 


H Circular Saw Blade Options 


"To get full use from your circular saw, you'll need an assortment of blades. 
designed for specific cutting tasks. Your collection should include at least one 
general-purpose combination blade with carbide teeth. In addition to cutting 
wood and sheet material, you can alo use a circular saw to cut masonry and 
thin metal with the appropriate abrasive blade. Here are the main types of 
Circular saw blades: 

+ Remodeling blade: Designed to make both ripeuts and erosscuts in 
construction lumber that may also be embedded with nails or screws. It will 
have a low tooth count and tall shoulders behind the teeth to prevent them 
from cutting toa aggressively or breaking on metal, I's a good choice for 
opening wall cavities or removing exterior or floor sheathing. 

+ Ripping/general framing blade: Higher tooth counts than a remodeling 
blade, usually ranging from 16 to 24 teeth. A suitable blade for fast rip cuts 
in construction plywood and general erosscus in framing lumber, Fewer 
teeth will produce more splintering, so this is not a blade for finish cutting. 


General-purpase blade: The workhorse blade of most circular saws, these 
blades will have 30 to 40 teeth and are good choices for fast, semi-smooth 
wood cutting in any direction. 

+ Fine crosscutting blade: А 40- о 60-toth blade designed to make smooth 
crosscuts in veneered plywood with minimal splintering. 

+ Masonry or metal-cuting blade: А toothless blade made of special abrasives 
for cutting cinder block, concrete, and both ferrous and non-ferrous metal. 
Ве sure to wear а dust mask when using these blades; abrasive particles 
and masonry dust is hazardous to breathe. 

You can keep а blade in good condition and prolong its life by using it only 
for the material i's designed to cut and cleaning it when the teeth become 
dirty. Wipe the blade with kerosene or blade cleaner and steel wool, then dry 
the blade and coat it with silicone spray or machine oil to prevent rust. 
Replace blades that are dull or have cracked or missing teeth. 


Пном to Set the Blade Depth 


The blade on a circular saw does по move when you set he blade depth. Instead, 
‘on most circ saws, the saw baseplate pivots up and down, changing the amount of 
ade that is exposed. Unplug the зам, hen pull out е depth adjustment lever and 
slide it up or dawn to adast the blade бері. 


Pull up on the blade guard lever to expose the blade, then position the lade Must 
with the edge of the workpiece to check the sening The blade should extend beyond 
the bottom of the workpiece by no more than the depth of a saw tooth Release the 
πον to lock the blade. Note: Same saws have а baseplate tha drops rather than 
pivots. When the knob is pulled ош, he entire baseplate can be moved up or down, 


stow to Change the Blade 


Unplug the saw and inspect the blade, wearing gloves to protect your hands. Replace 
те blade f you ind worm, cracked, or chipped teeth, Remove the blade for cleaning 
if sticky resin or pich has accumulated. 


"To loosen the blade, first depress the arbor lock button or lever to luck the blade la 
position, thea loosen the Бай with a wrench and slide the bot and washer ош of the 
assembly Noe: On alder models with no arbar lc, insert a wood black between the 
blade and baseplate to keep the blade rom turning as you loosen the bolt. 


Install a new blade. Ог, the old blade is soiled bot in otherwise good condition, 
Chan and reinstall t. Use е directional markings оа the side a the blade as a guide 
when ataching а blade. Insert the bolt and washer, hen tighen пе olt with a 
Wrench unl the bolt is snug. Do not копие, 


How to Make Crosscuts 


Secure the warkpiece with clamps and position the baseplate with the blade 
approximately 1" rom the edge. Align the guide mark with the cutting line. Note: 
The saw will move а small amount of materia оп each side of the Маде. I your 
project iequires exact cuts, make your first си in the waste orea. You can make a 
Second pass with the saw, as necessary, o remove more material. 


— а 
While holding the saw with но lands, squeeze the іше and guide the blade ino 
the workpiece, following the cing ие with the иде mark and applying steady 
pressures yo Рей бе ым forward. The gle mark on every saw s dierent. I 
ο material wit mene else's saw, mal few practice iso 
Camila уоизе with the зен ым, 


ното Make Plunge Cuts 


Support the workpiece by clamping i down on sawhorses. Clamp a 2 * 4 oa the 
κόρα as a ршде. React the blade guard and position the saw во the front edge of the 
foot, pot the blade, Б agains the workpiece. 


Hold the saw with two hands as you make the си. Start the siw, and slowly lower 
the blade into the workpiece, keeping the baseplate agalast the 2 > 4, 


Пном to Make Rip Cuts 


Attach а commercial straightedge guide o the baseplate of your circular saw. For 
‘rater sabi, апас a straight 8" qrip of hardwood е base of the guide, sing, 
Panhead screws For even mare reliable edges, ld your own straightedge guide 
(Base TD. 


M's much safer to cur up full-sized, heavy sheets of plywood with a circular saw 
than a table saw. Lay the sheet over several pieces of framing lumber to provide raam 
for the blade underneath, Set the blade depth so the teeth protrude about below 


е plywood. Once the sheets are си into manageable sizes, you can make finish us 
‘onthe able sav; 


‘Clamp a straightedge to your workpiece or sgh, long cus. Keep the 
baseplate igh against he stralghtedge and move the saw smoothly through the 
martial. 


Drive а wood shim into she kerf after you have started cutting the workpiece 


to keep your saw from binding. For laager cuts, sop the saw and position the 
him about 12" behind the baseplate, 


How to Make Bevel Cuts 


Loosen the bevel adjustment knob and side the knob to the required sering. Note: 
Some models have a setserew for common angles such as 30° (no bevel) and 4°. 
Tighten the лов 


Position the baseplate of your saw on the workpiece, As you cut, sight down the 
ade to ensure И remains aligned with the cung line on the waste side of the 
workpiece. 


Copy existing angles with a T-besel.Transpose the cutting line to your 
workpiece and adjust the angle of your circular saw to cut oa е ше. 


How to Cut Dadoes 


ть сш dades wi a circular sav, set the blade бері to the desired дері of the 
dado, and mark he outside edges where you want the dado. Secure Ве workpiece 
with a clamp and си the outside lines using а straightedge. Make several parallel 
passes between the outside сив, every M 


Clean ош the material between the cuts with a wood chisel. Ta avold gouging the 
workpiece, apply hand pressure or tap the chisel with the bevel side up usinga 
Wallet, For more infomation on ches, see pas 


ШШ! Straightedge Guides 


Making straight and accurate rip сив or cutting long sheets of plywood or 
paneling is a challenge, Even the best carpenter can t always keep the blade 
on the cutline, especially over a longer span. A straightedge guide or jig 
‘solves the problem. As long as you keep the saw's baseplate Flush with the 
edge of the cleat as you make the си, you're assured of a straight cut an your 
workpiece. 

"The guide's cleated edge provides а reliable anchor for the baseplate of the 
Circular saw as the blade passes through the material For accurate cutting, the 
cleat must have a perfectly straight edge. 


A straightedge guide overcomes the ditficuty of making square rip cuns and other 
Square сив on ong workpieces. The guide's Пи edge ensures ta апу cuts made 
With i will be flatas well 


Apply carpenter's glue 1o the bottom of the N" plywood cleat, then position the 
деш an the" plywood base, 2" from one edge. Clamp the pieces together uni іне 
plo dries, 


Position the circular saw with is Foot ight against the N" plywood cleat. Cut away 
the excess portion ol the plywood base with a single pass of he saw to create a 
square, Па edge. 


To use the guide, position о top of the workpiece, so the guides flat edge is fist 
withthe cuina ine оп the workpiece: Clamp he guide in place with C-clamps. 


ШЕ! Power Miter Saws 


Power miter saws are versatile, portable tools that are used to cut angles in 
trim, framing lumber, and other патом stock. 

"The blade assembly ofa power miter saw swivels up to 45° in either 
direction, allowing it to make straight, mitered, and beveled cuts. However, 
when the assembly is tamed to а 45° angle, the cutting depth is considerably 
shortened 

IE you are considering buying or renting a power miter saw for a specific 
project, such as building a deck, don’t assume that every saw will have the 
capacity to cut wider boards at a 45° angle. Ask the salesperson about the 
maximum cutting capacity for each saw at a 45° angle, and make sure the saw 
you choose can make clean cuts through the stack you use most frequently. 

А compound miter saw (opposite page, top) has a second pivot point on 
the blade assembly that makes it possible to cut a bevel and miter angle at the 
same time. This option is useful when cutting cave moldings. See page 85 
(bottom photo), for more information about compound miter cuts. 


The biggest limitation of a power miter saw is cutting extra-wide stock. A 
sliding compound miter saw (opposite page, bottom) eliminates this 
limitation, The entire blade assembly is mounted on а sliding carriage, giving 
the saw a much greater cutting capacity than a standard or compound miter 
saw. For tips on cutting extra-wide boards without a siding compound miter 
saw, see page 83, 


The power miter saw has evolved from a new and relatively rare tool ust a 
generation ago inta the workhorse saw seen in many home workshops today. They 
‘combine speed, accuracy, an st setup time, and as they've became more popular 
"Bey ve became quite affordable. 


Wrypesot Power Miter Saws 


А compound miter saw cuts bevels and miters the same time. The miter and bevel 
Seales make it easy to set the saw quickly for precise angles. Before rutting, make 
Sure tb material is flush with the guide fence. Otherwise, Ше angle you cut wil be 
iacorect Extension ams provide a safe way to hod longer materials n place. Same 
models also offer sack clamps Ва secure workpieces ο Ве saw table. Aways 
remove debi ar small wood scraps that may be blocking the kert board before 
beginning any cut, and remember t empty the dust collection bag regularly 


А sliding compound miter saw has ай the componens of a regular compound miter 
за, wiih the addition o a sliding blade assembly that makes lt posible to cut much 
wider stock 


types of Blades de Their Applications 


"The quality of the cut produced by a power miter saw depends on the blade 
you use and the speed at which the blade is forced through the workpiece. Let 
the motor reach full speed before cutting, then lower the blade assembly 
slowly for the best results. 

А 16-100 carbide-tipped blade (1) cuts quickly and s good for rough- 
cuting framing lumber, 

А G0-tooth carbide-tipped blade (2) makes smooth cuts in both softwoods 
and hardwoods, tis a good all-purpose blade for general carpentry work. 


нон to Change the Blade on a Power Miter Saw 


Unplug the saw and inspect the blade; check far dull ar damaged te 


he Made is dull or i the wrong type for he material you want to cut, depress the 
arbor ck burton and tum he arbor nut oa the blade clockwise o remove i£ 


When the nat is Гн, carefully remove the blade and slide Ше new blade into 
position. Tighten the arbar nut until saug. Do not overtighten the nut. 


Anchor the saw to a stationary workbench, sing C-clamps. To support long 
moldings or other stock, build a palr of blocks the height of the saw tabe, using 1% 
lambe. Align the blacks with the saw fence and clamp them о the workbench, 


Position the adjustable fence to support the workpiece, then tighten the fence 
dame. 


Option: Consider building а сий table with a recessed area the same depth as the 
+w bed The able will support longer stock, eliminating the need fr suppor arms 


Option: Rent or buy a portable power miter saw able for extensive си of long 
чик}, Or use a portable workbench and a roller-type suppor sand о support your 
ан and workpieces. 


H How to Cut with а Power Miter Saw 


t's easy to make precise crosscuts oq a miter saw with this simple procedure, First, 
lower the blade so the edges of the teeth meet your ctn line, Make sure the blade 
“Шан on the waste ide of the line. 


Hold the workpiece securely against the saw table and fence, and raise the motor 
arm 1o its highest position. Start the saw and pivot Ше blade slowly ito the wood ta 
make the cut. 


ть си multiple pieces af stock to the same length, ор block to your 
support table at the desired distance trom the blade: After cutting the fist plece, 
position each additional length against the stop block and the fence to сш pieces of 
equal length. 


H How to Cut Extra-wide Boards 


Мака а full downward си. Release the trigger and le the blade come to а ul sp, 


then ase the saw am 


Turn the workpiece over and carefully lign the firs cut with the saw blade. Make a 
second downward си to finish the jb. 


H нон to Use a Sliding Miter Saw 


Sliding miter saws will си wiih a plunge siroke, Ще a conventional miter saw. For 
wide workpieces, however, не saw sliding arm allows ito also cut on a push 
Stroke, Ней pull be saw toward you and align the blade with the outing 1ine. ta 
The saw to begin the cu. pivoting the blade down into the workpiece. 


Lower the blade until it is all he way tough the wood and then stop the motor. 


Оше the piece is си in twa, sop the ο 
ting (ou ot the workpiece. 


H how to Cut Case Moldings 


Mark cutting lines on each piece molding or other material you plan to си. On 
‘window and door casings, mark a line across the front face of the piece as a reference 
for the cutting direction. Remember: Only the beginning of the cutn line should 
actually be used to line up the saw blade. The freehand line across the face of the 
molding в а directional reference only. 


Lay door and window casing stock flat on the saw bd and set the blade to match 
the cutting line. If you have a compound saw set the bevel adjustment to 0. Anchor 
the casing with your hand at a safe distance from the blade. 


H How to Cut Baseboards 


Mark a cutting line along the top edge of baseboards to indicate he starting point 
and direction for each cu. Baseboanls and moldings that run the length of a wall are 
(u by standing the stock against the saw fence, 


H How to Make Scarf Joints 


Join molding pieces for longer spans by mitering the ends at 45 angles. The mitered 
Join (scarf) cannot open up and show а crack И the wood shrinks. 


ноў to Make Compound Miter Cuts 


On a non-<ampaund mite saw, cave moldings must be positioned at an angle for. 
‘eating. Poston the molding upside-down so һе Пав on the back of he molding are 
ish wih the saw bed and fence, 


Set the blade at 45" and cut the molding, To cut ће molding for an adjoining wall, 
swivel the miter saw to he oppose 45" seing, and make a cut on е second piece 
"Bac will ft with the frst piece to form a comer. 


Option: To miter cove molding а а compound miter saw. ay the molding Па on the 
зам bed and set he miter and bevel angles. For cove moldings, the standard seins 
are 33" (itr) and 31.62" (eve. On many saws, these settings are highlighted for 
ву identification. the walls are not perpendicular, you will need to experiment 10 
find he comet segs 


ШШ! Table Saws 


For any serious do-it-yourself carpenter, а table saw is one of the most useful 
ofall tools, Table saws make miter, rip, cross, and bevel cus. They can also. 
produce dadoes, dovetails, abbets, and tenon joints for countless carpentry 
projects. 


Several handmade accessories can improve your results and minimize the 
tisk of injury when using a table saw. Pushsticks (page 88) make it easier to 
push stock through the blade” path while keeping your hands at a safe 
distance, Featherboards help keep your stock Па against the rip fence and 
table during сива. 

! you want to add a table saw o your workshop but don't have the money 
or enough space for a full-sized model, consider buying a portable table saw. 
Although they are smaller, these saws have most of the capabilities of a full- 
sized table saw. 

For genera carpentry work, use a combination blade. If you plan o do а 
lot of ripping or crosscutting and want the most accurate cuts possible, switch 
to blade that's designed exclusively for that purpose. 

Note: Using a table saw requires extra caution because ofthe exposed 
position of the blade. Remember that your hands and fingers are vulnerable, 
‘even with a safety guard in place. Read the owner N manual for specific 
instructions on how to operate your sa. In the following photos, he blade 
guard and spliter have been removed от caro 


"The table saw is a versatile, highly accurate cating tool. With virtually unlimited 
as and accessories available, such as this реј, here are very few cusa 
table saw cannot make 


H using a Table Saw 


Learn what the parts and accessories of a table saw do before operating one. This 

ропаМе име saw Includes: blade guard ip fence, for aligning the cutting line on the 
workpiece with the blade; blade height adjuster and bevel angle scale ont switch; 

bevel tilt adjuster; and miter gauge, for sting miter angles. 


L 
Use a aller stand to hold long pieces o stock at the prope вещни when cutting 
them on a table saw. A roller stand allows you to slide te material across the table 
without letting the workpiece fall о Ве lor. 


Пном to Set Upa Table Saw 


Check the vertical alignment af a ble saw blade by adjusting the bevel ta 0 and 
holding а ty square against IL The blade and square must be ав. И not, adjust he 
ade according 1o the instructions in the owner's manual. 


ποπ by measuring the distance between the Маде 
and the rip fence at both ends of the blade. тне blade not parallel othe fence, t 
may cause binding or kickback. Adjust the saw according ta the owner's manual. 


Set the blade so it по more than W” above the surface οἵ the woekplece. This 
minimizes sirain оп the moto σα 


нон to Change Table Saw Blade. 


Unplug the table saw. Remove the blade guard and the ble Insert, then tum the 
ade height adjustment knob clockwise orale the lade to 1s maximum height. 


Wearing gloves, hol the blade stationary with a piece of scrap wood, Loosen and 
remove the arbor nut. (An abor wrench is supplied with most saws) 


‘Carefully remove the о blade, and install the new blade so the ο... 
‘he ont ofthe сін Don’ overnight the arbar пы. Replace the table insert and the 
ade guard. 


H Using Pushsticks & Featherboards 


Pushsticks are essential safety items during пр cus. They keep your hands clear of 
ihe blade 


а 


Featherboards in various styles hold workpieces Ме saw table or rip fence. 
"They're especially useful for ripping long stock, where control can be difficult. 


tio to Rip Cut with a Table Saw 


Start a rip cut by standing to the left of the workpiece, placing your lelt leg agalnst 
the camer of the taw with your hip touching the ront fence ай. 


Feed the warkpiece ino the blade with your right hand while pressing the board 
against Не ence with your left han 


As you near the end af the сш, use a pushstick cn the baar past the blade 


When the boards си in two, a waste ресе will be et next to ве blade. Don't 
reac for it by and. Tum the saw oft 


‘With the workpiece clear af the blade, use the pushstick to side the wast piece 
away lm he blade. 


H How to Crosscut with a Table Saw 


Align the blade carefully with the layout ine before starting the saw and making the 


With the workpiece held fly against the miter gauge, slide boh past the blade o 
make the cut. Stand behind the miter gauge so your body is clear of the waste piece. 


Push the miter gauge past he blade until the workpiece is cut n two and the 
workpiece is clear 


Slide the waste piece away Пот the blade ο small n reach 
ess ша off the saw fist, Do not remove short waste pieces by hand with the saw 
runing, 


nipping Sheet Goods on a Table Saw 


„А table saw is a good choice for making clean, accurate cuts in plywood. 
Generally, it will produce better results than a circular saw. However, full 
sized sheets of plywood can be unwieldly to handle and hard to lift up onto 
the saw table, The safest approach for cutting up large sheets is to си Нет 
into smaller pieces first with a circular saw. Smaller sections will be much 
easier and safer to maneuver over the saw. Use extreme caution if а table saw 
is your only option for cutting up а full-sized sheet. To set up the cut, position 
a sturdy roller stand or shop table behind the saw to catch the plywood as it 
exis the blade. Make sure the outfeed support is slightly shorter than the saw 
table height to keep it from catching on workpieces during cutting. Install a 
general-purpose or ine-cuting blade, Set the blade height about %" higher 
than the plywood's thickness, and lock down the пр fence clamp. 


Star the saw and tip the sheet up onto the saw table, making sure а long 
edge is lush against the rip fence. Stand along the opposite edge of the sheet 
near the back comer and push it into the blade. When the cut is underway, 
walk the sheet slowly into the blade and move around behind i to support the 
rear edge. Keep your hands clear as you complete the сш, pushing the section 
against the rip fence all the way past and clear of he blade. Tum off the saw 
and wait for the blade to stop before removing the workpieces. 


неў to Rip Sheet Goods on a Table Saw 


Ша plywood panel is too large о handle easily, cut ito smaller peces with a 
еа saw Ris. Cut jst outside the final layout ines so you can make the finish 
its оа the table cv 


Start the cut by standing behind he rear comer f the sheet and pushing with your 
righ hand. Keep the material pressed riy against the rip fence with your lef hand, 
‘Slowly walk the sheet ino the blade. 


As the cut progresses, move your body behind the sheet ta support the rear edge 
Бену your right hand should push the material between the fence and blade all 
бе way through the си. 


ШШ! Drills & Bits 


"The power drill is one of the most popular and versatile power tools. Thanks 
ко a host of improvements in Ив design, today's drills have many more 
functions than just drilling holes. Most have variable speed and reverse, 
making them convenient for driving and removing screws, nuts, and bolts, as 
well as for drilling, sanding, and stirring paint. А keyless chuck makes it easy 
по swap bits or quickly convert а drill into a grinder, sander, or pain mixer. 
Newer models allow you to adjust the ΔΗ clutch Гог drilling or for driving 
into various materials, so the clutch will automatically disengage before screw 
heads strip or sink tno far into the material 


Drills are commonly available in W", 4%, and %4" sizes. The size refers to 
the maximum diameter of the bits and other accessories that the drill will 
accept, A drill is standard for carpentry projects because it accepts a wide 
variety of bits and accessories and runs at a higher speed than 14" models. 

Cordless technology has made drills more portable than ever. But it's 
important to understand the strengths of corded and cordless designs before 
deciding which опе you should own. Most cordless drills operate at slower 
speeds and with les torque than corded models. Yet, cordless models are 
convenient because they allow up to several hours of operation between 
charges and eliminate the need for extension cords. Top-of-the-line cordless 
ІК generate about 1,200 rpm. Corded drills weigh significantly less because 
they don't require battery packs, and some operate at more than 2,000 rpm. 
For most jobs, a cordless dril N slower speed is not a problem, but as the 
battery wears down, drilling becomes difficult and more of a strain on the 
motor. Spare battery packs can offset this problem. И you own both types of 
drills, keep your corded model on hand as a backup. 


H shopping раі 
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Drills include: (А) Clutch adjustment dial, (B) Variable speed switch, (C) crew bit 
holder, (D) Keyless chuck, (E) Trigger lock and reversing swich, (F) Voltage rating, 
(G) Banery pack. 


Corded drills are sill widely available because they generate lots of torque and 
operate a speeds of 2.000 rpi or more, I you want a fast, powerful, ні 
dil a corded dril may Бе the right tool for you. 


A hammer drill combines the rotary motion of a conventional dril with the impact 
action of a hammer. e can dil holes in masonry much faster than a regular dil 
Hammer dris can also be set or rotary motion only, making tem useful for general 


ling applications, 


ПЕТЯ 


Drill bits include: a magnetic drive guido, twist bit set, screwdriver and nur driver 
set plug cute, glass and Ше bits, spade bit set, hole saw bis, and adjustable 
oumerbore bit. These accessories are оеп sold wih a dil ог are available 
separately. 


| 


An auger bit s designed σσ thread, It bores raceway 
hoes for wiring quickly and easily by за through the wood, 


Prebore holes in hardwood. Start with a small bit, then drill again using a bit of the 
required size. The extra чер will prevent binding and splintering as the larger bit cuts 
through the wood. 


Use an adjustable counterbar bit ta pilot, countersink, and counterbare holes with 
one action, Loosen the setscrew o math he bit o the size and shape of the screw. 


Drill holes tor door knobs and cylinders with a hale saw (top) and a spade bit (inset). 
"To prevent the door from splintering, # ntl the hole sw pilot (mandrel) just 
comes through the other side of he door. Complete the hole from the opposite side. 
Use a spade blo dl the lach olt ole perpendicular to the door. 


Use a backerboard when drilling hole in hardwood and finish plywood or any time 
on want to prevent blemishes, À Backarboan placed on ће tom of the workpiece 
prevents splintering as the bit breaks through. 


Remove broken screw by drilling a pilot ole in the top af the screw and removing 
it with a propery sized exacting bit. Extracting bits can be used in a dıl when itis 
satin reverse or with a manual extracting tool. 


ШШ! Sanders 


Power sanding tools shape and smooth wood and other building materials in 
preparation for painting and finishing, Carpenters also use them for removing 
small amounts of material, Finish sanders (opposite page, top) are best for 
light to medium sanding and for achieving very smooth surfaces. Вей sanders 
(opposite page, bottom left) are suitable for most work involving rough, fast 
removal of material, For very small, intricate, ог contoured areas, sand by 
hand with folded sandpaper ог a sanding block, ог use drill-mounted sanding 
accessories (opposite page, bottom righi). 

When sanding a rough workpiece that requires a fine finish, begin sanding 
with a lawer-grit sandpaper. Slowly move up to a higher grit to achieve the 
finish you want, Medium sanding jobs normally consist of three sanding 
steps: coarse, medium, and fine. 

‘Sanding is painstaking werk. Take your time and do it right the first time. 
IF you attempt to си corners when sanding a project, you will see it in the end 
result 

Note: Sanders create airborne particles of material. Consider buying a 
sander that has а dust collection bag, and always wear a dust mask and eye 
protection. 


Use a sander to remove unwanted material and create a smooth finish. This random- 
оа sander is sedi general applications that require medium to heavy sanding 
The orbitat mation combines a circular pattem with side-to-side motion. Unlike disc 
sanders, random orhit sanders leave no circular markings, and there's no need to 
follow the grain of the wood. Sanding disces are available with hook-and-lnop 
fasteners or pressure ο ο applicators and accessories are 
available for buffing and applying paste waxes- 


Finish sanders are designed foc Jobs hat require medium- tn і дну sanding to 
achieve a fine finish. Types of Пан sanders Include: (1) 3-in-1 sander for finish 
Sanding, medium material removal, and detal! wok; (2) traditional finish sander for 
finishing larger aros (3) olm sander for detail work; and (4) detall sander for 
smaller-scale nish work and easy comer access. The palm sander is ls ideal far 
Polishing and scrubbing jobs when ted with he appropriate accessories. 


Remove material from large areas quickly with a belt sander. Disposable belts are 
available ranging frm ο to 100 (fine), Моя belt sanding is done with 
the grin. However, sanding across the prain is an effective way to remove material 
from rough-hewn lumber 


‘Sanding accessories for power dil include (clockwise rom ор rigt}: disc sander 
for fast Sanding, sanding drums, and Пар sanders to smooth contoured surfaces. 


А disk sander’ Па table and miter gauge make it helpful for sanding edges Паг 
and square. Ti the mier gauge to refine angled workpieces, such as mitered uim. 
Forbes accuracy, sand up toa marked layout Ше. 


Jrs possible ta sand broad curves using a belt orrandomorbilsander, but use a 
‘um sander mounted in a drill pres or power dril for sanding tight curves 


Clean sandpaper with у Μία brush to remove sawdust and grit that can clog 
‘he Sandpaper and reduce і effectiveness. 


Ps often faster to чап heavy stock removal witha coarse rasp, then switch 1o а 
sander when most ol the stock Пей away. А asp will nat create arbore sawdust, 
Μο a cleaner tal to use. Wear gloves you need to hold the rasp by the 
ade. Notice that a rasp сив on the push stroke only. 


A sanding block is helpful tor smoothing flat surfaces. For curved areas, wrap 
Sandpaper around а folded piece of scrap carpeting ar 2 * À 


When sanding the edge of a board with a belt sander, clamp it between two pieces 
а scrap lambert prevent the belt sander {ram wobbling and rounding efe edges, 


tio to Select the Proper Sandpaper for Ше Job 


Use G0-grit coarse sandpaper on hardwood flooring and to grind down badiy 
‘scratch surfaces, Move sander across the grain Tar quickest removal 


Use 100-grit coarse sandpaper for initial smoothing of wood. Move the sander in 
ο of the wood grin to achieve the smoothest surface. 


Use 150, then 180-grit ine sandpaper ο wood surfaces 
Fine sandpaper will prepare wood surfaces [or staining or smooth wallboard joints- 


Use 220-grit extrafine sandpaper to smooth stained wood before varnishing or 
between coats of varnish 


ШШ! Pneumatic Nailers 


Кай guns use compressed air, other gas, or a battery to drive nails into wood. 

t powered. ar pneumatic al guns offer many advantages over hand- 
„ for both novices and professional carpenters alike. For one, the guns 
are simple and efficient to use. Rather than swinging a hammer several times 
to drive and set а nail, a пай gun completes the whole task in one rigger 
squeeze. Position the gun's tip where you want Не пай to be, press down the 
safety on the nalling tip, and squeeze the trigger to fire the nail. The proces is 
Ше same, whether yeu re driving a tiny brad or a 3-inch framing пай, Most 
professional carpenters use пай guns because large framing or trim carpentry 
jobs can be completed in much les time than hand-nailing. 


„Май guns will help improve your nailing accuracy. You'll never need to 
worry about a glanced hammer blow denting the wood or bending anal, Air 
nailers never miss the пай head. As long аз you choose the correct nails for 
the application and ке the air compressor pressure properly, a pneumatic. 
nailer will drive and set nails reliably, time after time. 

„Май guns are made in various sizes to si different carpentry applications, 
Framing пайе are designed to drive large-shank nails through framing 
lumber. Brad пайш drive smaller, casing-sized nails for installing trim 
moldings. Roofing mailers tack shingles in place using long coils of collated 
nails, sometimes with washers on the shanks, 

‘There are even nail guns made for attaching metal joist hanger hardware 
and strapping, Most styles are available for rent if you only need a nail gun 
for occasional projects. 

When using a пай gun, you'll usually need a tank-style air compressor to 
supply the air. Set the air pressure correctly for the gun you're using. Most 
mailers require around 60 to 100 psl of continuous pressure to operate. Use the 
correct style and sizes af пай» for the gun—some nail styles are not 
interchangeable from one nailer to the next. Also, add а few drops of пай gun 
oil into the air nozzle to lubricate the intemal drive mechanism if your gun 
requires it. Always wear ear and eye protection when operating a пай gun. 


Unlike some other pneumatic tol, al guns don't require a large зи compressor 
or high volume of air n operate properly. А 4-gallon compresor ls generally 
adequate. Compressors are made in several styles, Including single tank, нечия, 
and pancake varieties, Some ae equipped o power more than one alle at a time. 


Framing nales are ideal for assembling wall, oor. and roof framework: They're 
‘he largest nall guns for home carpentry, capable of driving 2 to 4" framing па 


Brad aller are designed for attaching baseboard, wall moldings, and window and 
door casings. Some styles have angled magazines hat make I easier o Workin tight 
spaces and comers. 


Cail тооба nales instal shingles or май sheathing quickly and easily, The round 
magazine stores longer clips ot als than a stralght magazine for improved 
efficiency, These guns can be fired repeatedly by holding the tiger and tapping the 
gun along the work surface. 


Pneumatic nails are made ina variety о styles sizes, and compositions to sult 
specifie tasks Clips are either suaght or angled, and framing пай heads can һе round 
а clipped. You can buy uncoated ос galvanized паі as well as nails designed for use 
with tened lumber or marine applications, 


"To prepare a пай gun for use, slide a clip of nails down Into a slot inthe magazine 
and dise e cover. Add а few drops of oll into the alr hose nozzle, f necessary, 
before each use. 


Adjust the air compressr's regulator to achieve the recommended alr pressure foe 
the gun you're using. Incorrect alt pressure wil cause Ве aller to iter overdrive 
ше nals or чар them short of sening properly. 


Drive a пай by positioning he gun's nailing ір where you want Ше ші ta be and 
pushing the safely tip дайы the workpiece. Най the gun firmly and squeeze the 
„наще: Ы he gun olî to r-engage е safety. 


ШШ! Powder-Actuated Tools 


Occasionally, your carpentry projects may involve fastening wood to metal ar 
concrete, such as attaching wall sole plates to concrete floors. You may even 
need to fasten metal plumbing straps or conduit clips to steel beams, In these 
situations, you could use hardened screws for fastening, but that involves lots 
of tedious drilling and usually а ew broken or stripped screw heads. An 
easier alternative is to use small charges of gunpowder ta drive hardened nails 
into metal or concrete with a powder-actuated пай gun. 

Powder-actuated nailers look and work a bit like a pile driver or handgun. 
А steel barrel holds specially designed, hardened nails called drive pins. The 
nails are equipped with a plastic sleeve to keep them centered in the barrel. 
Driving force is delivered by a small gunpowder charge, called a power load, 
which looks like а rifle shell with a crimped tip. The power loads fit inta a 
magazine behind the barrel on the tool. Squeezing the tool s trigger, or hitting 
the end with a hammer (depending on the tool style), activates a firing pin that 
ignites the gunpowder. The expanding gasses drive а piston against the пай at 
great force. Powder-acuated nailer can drive only ane fastener at а time, but 
some styles will hold сір of multiple power loads for faster operation. 

Power loads are made in a range of color-coded calibers to suit different 
nailing applications and drive pin sizes. Follow the manufacturer's 
recommendations carefully to choose the correct load and fastener for your 
task. Generally, the safest method is о start with the lowest energy load that 
will work for your nailing situation and see if i's sufficient to fully drive the 
пай, Use the next stronger load, if necessary. 


Pawder-actuated пайе are easy to use for do-it-yourselfers and safe for 
indoor projects, provided you wear hearing and eye protection and follow all 
manufacturer's Instructions. Most home centers sll the nail guns and 
supplies, or you can rent these tools, 


‘Powder-actuated nales ofer ib quickest and easiest method for fastening framing 
o block, poured concrete, and steel. 


‘Powder-actuated nail guns (РАТЬ) are designed in two styles. Plunge types are 
activated hy biting the end of the shaft with a hammer, while tigger styles funcion 
like a handgun. With either type, he barrel must be depressed against the work 
‘surface to release a safety before а drive pin can be fired. 


=> 


Power loads contain various amounts of gunpowder Inside a crimped shell. Color 
coding ensues Ва you're using the right amount of charge or your drive pin size 
апа йе materials you're fastening together. Follow the color charts carefully, starting 
With a low-power charge. 


аа 


PATS use hardened nal, called drive plns, in a range of ies. А plastic finned 
sleeve centers the drive plain the tool bare 


H How to Use a ВАТ 


To prepare a PAT for use, slide a drive pin ino the barrel first. Push itin unti he 
пай û is ше wi the end of the barrel Be sure there's no power lad in Ве 
magazine. 


Slide the magazine open and insert a power oad ito the are. А rim on the kad 
hell ensures that сап only be loaded one way. Close the magazine 


Press the end of the barrel firmly against the work surface to release the safety. 
Squeeze the iger or strike the end of the tool sharply with a hammer to fire the 
dive pin. Once the pin is fired, slide open the magazine to eject he spent load shell. 


Occasionally, your first power load selection won" completely set Ше ші, In 
‘these situations, use a hand таш 1o drive tin бе rest of he way. Choose a 
stronger power load Tor driving subsequent fasteners. 


ἘΞ! Specialty Tools 

When a carpentry project calls for a tool that you don't own, you need to 
decide whether is worth the investment to buy it. Good-qually tools can be 
expensive, making purchases hard o justify И you won't be using them often. 
For these types ol tools, renting may be a better option. 

A wide assortment of tools, including the ones featured on these pages, are 
available at rental centers at a reasonable cos. Renting gives you an 
opportunity to гу а tool that you're considering buying and gives you access 
to tools you would never consider buying, such as a jackhammer, that may 
make a specific project easier 

When you ren tools, always ask for he accompanying owner's manual 
and a demonstration of the tool's operation, You'll save time оп the job and 
avoid unsafe or improper use. 

Many rental tools are available by the hour rather than by the day, When 
rening by the hour, prepare your work area prior to picking up the tool to 
minimize rental cost 


A hammer drill combines impact action with rotary motion for quick boring in 
concrete and masonry. To minimize dust and to keep bins from overheating, lubricate 
The ailing ste with water. А hammer dill can be used for conventional drilling 
when the motors set for rotary action only. 


A callated screw gun makes quick work ο 
‘Sheathing, These tools accept rps of wallboard or wood screws, and an advancing 
mechanism allows you 1o drive them one after he next without topping. An 
adjustable clutch dsengages the driver when Ше screw sets to prevent vending 


An impact driver features unique internal hammering mechanism that drives long 
‘or large screws and lag screws with much less arm flboard vertically, cut each panel so it's "shorter 
"Bon the ceiling beigtu to allow for expansion. (The дар will be covered by base 
maling.) Avoid placing tapered edges at outside comers; they ше difficult to finish. 


ноў to Tape Wallboard Joints 


Apply a dia layer of wallboard compound over the joint with 4° or 6° wallboard 
Knife. To Jod the ale, dip tico pan ed with wallboard compound. 


Press йе wallboard tape into the compound immediatly centering the tape on the 
Μία Wipe away е exces compound and smooth the oit with a ве knife. Let dev 
КУЗ 


Apply a thin finish coat of compound with a 10" wallboard kif, Allow the second 
оз to dey and shrink overnight. Apply he las coat and let it harden slightly before 
wec sanding, 


Use premixed wallboard compound for most taping and finishing jobs to 
limite mixing. Use paper wallboard tape when using premixed wallboard 
compound. 


H How to Finish inside Corners 


Feld a strip of paper wallboard tape in halî by pinching Ше strip and pulling it 
between thumb and forefinger. Apply a thin layer of wallboard compound o bath 
sides of the inside come, using a 4” wallboard knife 


‘Poston the end of the folded tape strip at the top of the ріш and press the tape ito, 
‘the wet compound with the knife. Smooth bath sides of the comer. Finish as 
described in step, preceding page. 


H How to Finish Outside Corners. 


Posicion corner bead on outside comers. Using a level, adjust the bead so camer is 
plumb. Anach wit 14" wallboard als or screws spaced at" Intervals, (Same 


Eomer beads are fastened with wallboard compound ) 


Cover the corner bead with tre coats o wallboard compound, using a G" or 1 
walled knife. Le each cout dry and shrink overnight before applying the next 
coat Smoot the final сви with a wet sander 


Sand joints lightly абе wallboard compound dries. Use a pole o reach 
high areas without a ladder, Wear а dust mask when dry-sanding. 


(ЕЕ Installing Interior Doors 


Creating an opening for a door in a май involves building а framework about 
1” wider and 4" taller than the doors jamb frame. This oversized opening, 
called a rough opening, will enable you to position the door easily and shim it 
plumb and level. Before framing a door, it's always а good idea to buy the 
door and refer to the manufacturer's recommendations for rough opening size. 

Door frames consist of a pair of full-length king studs and two shorter jack 
studs that support the header above the door. A header provides ап attachment 
point for wallboard and door casings. On load-bearing walls, it also helps to 
transfer the building s structural loads from above down inta the wall 
framework and eventually ho foundation. 

Door framing requires flat, straight, and dry framing lumber, so choose 
your king, jack, and header pieces carefully Sight down the edges and ends to 
look for warpage, and cut off the ends of pieces with splits. 


Creating а square, properly sized opening fara 
element Ot a successful doar installation projet. 


yar is the most important 


iow to Frame Rough Opening for an Interior Prehung Door 


Door frames for prehang doors (photo) чап with king studs that atach to the tap 
and bottom plates, Inside е king suds, jack uds support the header ate top of 
the opening Cripple studs continue he walls layout above the opening In non- 
loadhearing wall, the header may be a 2 » laid flat or а bull header 
(llusraion) The dimensions of he framed opening ше are referred to as the rough 
opening. 


To mark the layout for the door rame, measure the width of the door unit along the 
bonom. Add 1" to thls dimension to determine the width of the rough opening (he 
distance between the jack studs). This gives you a 13" gap on each side far adjusting 


the door frame during installation. Mark ὧν top and bottom plates for the jack and 
King studs. 


H но to Frame a Prehung Door Opening 


Mark layout Мае or ing and jack studs oq the wall's top and ole plates (see 
рде 137). си the king studs slightly longer than the distance between the wall 
plates, and пре еш in place with 10d nails or 3" pneumatic nails. 


Cut the jack studs 1o ieogih (they should rest on the sole plate). The height of a jack 
std for a standard interior door Is ВЗ, taller ñan йе door. Nall the Jack 


Suds to the king studs. 


1n a non-laadbearing май, the header can be а piece of 2x framing lumber that ays 
йш on top of the ο and instal! by endnailing thug the 
Моң sud or down not jack sud, 


Fasten a cripple stud above the header halfway berween the king studs, It will 
prevent the eade from warping, Toenail t into the top plate, and drive nails into it 


‘ough the header. 


ME yon haven't cut a sole plate opening for the doo yet, do that now with a 
recirocating saw or handsaw. Пати ве sole plate ей with the Jack studs. 


ноў to Frame an Opening for a Load bearing Wall 


Door framing on load-bearing walls will equ а structural header that transfers 
loads above йе wall into the jack uds, sole plate, and down into the house 
foundation. Build iby sandwiching a piece of 3 plywood between two 2 * 4s. Use 
construction adhesive and als to fasten the header together 


‘Install the built-up header by resting ton the jack studs and ending through the 
King studs, Use 10 all or 3” pneumatic пай. 


Toenail a cripple stud between the op plate and header, halfway between Ше king 
чш. transfers structural lads по ве header- 


option: Framing Openings for Sliding & Folding Doors 
The ame base traning бад are а, ther yare pmol mulla 
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“advance, and consult бе hardware manufacturer's instructions for the exact 
dimensions of he rough opening and header size for the type of door you select. 


Mast bifold doors are designed to it in a ВО finished opening. Wood bifold 
doors have ће advantage of allowing you to tm the doors, If necessary, to Dt 
openings that are lig shorter 


H installing a Prehung Interior Door 


Install prehung interior doors after the framing work is complete and the 
wallboard has been installed. If the rough opening for the door has been 
framed accurately, installing the door takes about an hour. 

Standard prehung doors have 44"=wide jambs and are sized to fit walls 
With 24 construction and V" wallboard. И you have 2x6 construction or 
thicker wall surface material, you can special-order a door to match, or you 
can add jamb extensions to a standard-sized door (photo). 


M your walls are built with 2 6 studs, you'll need to extend the jambs by 
attaching thick wood strips to the edges of the jamb aer he door ls 
installed. Use glue and 4 casing nails when attaching jamb extensions. Make 
the suis from the same wood as the jamb, 


H нон to Install a Prehung Interior Door 


Slide the door unit ico the Пале opening so the edges uf the Jambs are flush with 
ше wall surface and the hinge sd jamb is plumb. 


Insert pairs и wood shims driven from apposite diecons inen the дар between the 
framing members and the hinge-side amb, spaced every 12". Check the ingeside 
jamb make ane tis stl plumb and does not bow 


Anchor the hinge-side jamb with 84 casing nails driven through the or and shims 
and into the Jack stud. 


Insert pairs af shims in the gap between the framing members and the ltchside 
jamb and top mb, spaced every 12". With the door closed, adjust ве shims во the 
tap between door де and Jamb is wide. Drive ВА casing nails through the jambs 
and shims, into the framing members. 


Cut the shims ush with the wall surface, using a Бавлы, Hol the saw vertically 
20 prevent damage to the doar jamb or wall. Finish the door and instali the lockset as 
directed by the manufacturer See pages 152 o 155 to install trim around the door. 


shortening an Interior Door 


Prehung interior doors should allow a %" gap between the bottom of the door 
and the floor. This gap lets the door swing without binding on carpet or floor 
covering, Ға thicker carpet or a larger threshold is installed, the door may 
need to be shortened. 

Shortening а hollow-core door requires а few more steps because the door 
consists of multiple pieces, Depending on the width of the cut, he pieces may 
need to be cut and then reassembled. 

10 the door is solid wood, material can usually be removed by planing the 
edge, using а hand plane or power plane. 


Hellow-core doors have solid wood frames with hollow center cores. Ihe entire 
frame member is cit анау when shortening a door, И can be reinserted to cose the 
hollow door cavity. Measure carefully when marking a door for cutting 


H How to Cut Off a Hollow-core Interior Door 


With the deor in place, measure up om the op af the floor covering and mark 
"Be door. Remove he door frum the hinges by tapping out the hinge pins with a 
айн and a hammer. 


=== 
Mark the cutting Ше. Cur through the door veneer with a sharp utility ale to 
prevent t from chipping when the door is sawed. 


Lay the door on μμ to the door as a cutting guide. 


‘Saw af the bottom of the door The hollow ο... 


σσ door, chisel the veneer Irom 
both sides ol the removed portion- 


Apply wood glue ta the лой frame, πεῖ the frame plece Ио the opening of the 
door and clamp it. Wipe away any excess glue апа ler the door dry overnight 


an Old Jamb 


H Hanging a New Doo 


IF you've got an unsightly or damaged door to replace but the jamb and 
irimwark are in good condition, there's no need to remove the jambs. Instead, 
bay a slab door and hang и in the existing jamb. 1/% an excellent way ta 
preserve existing moldings and tim, especially И you live in an old home, and 
you won't have to color-match a new jamb to its surroundings. 

I the hinges are also in good condition, you can reuse them as well. This 
may be particularly desirable in a historic home with orate hinges. Most 
home centers stock six-panel slab doors, or you can order them In a variety of 
styles and wood types, For aesthetic and practical reasons, choose a door size 
as close to the original door as possible. 


The process for hanging the door involves shimming the door into position 
in the jamb, scribing the ends and edges, and trimming or planing it to fit the 
opening. You'll also need to chisel hinge mortises in the door edge to 
accommodate the jamb hinge positions. 

"This is a project where patience and careful scribing will pay dividends in 
the end, Have a helper on hand to hold the door in position as you scribe and 
fit the door in place 


"Tools & Materials» 
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H How to Hang a New Door in an Old Jamb 


Have a helper ld the new doa in place against the jan fram inside the room 
(into which the door will swing). Slide a pair of thick shims under the door to raise it 
up sllghily off the lor or threshold. Move the shims in or out until he doors top. 
and side rails are roughly even with the jam loc balanced in the opening 


Use pieces o colored masking tape to mark he outside of the door along the lage 
edge. This will help keep the door's orientation clear throughout the installation 
process 


Use a pencil compass, set to an opening of ¥." to scie layout lines along bot long 
des ο the door and across he ор. These lines will create a clear space fr the 
hinges and door swing. М the bottom ot the door will close over carpet, set the 
“vides for ¥" and seribe the botom edge. Remove the door and transfer these 
scribe lines to the other door lace. 


Lay the doer on sturdy Bench or across а pair ot sawhorse with the ape side 
facing up. Scoe the top and boton seribe ines with а ulity іше 1o keep the wood 
"bes trom splintering when you си arrows the end, 


"Trim the door ends with a circular saw equipped with  Dne-cuting blade. Run the 
чан base along a clamped straightedge with the blade cuing Y4" on the waste side of 
"he layout lines. Check to make sure the blade i set square o the saw base before 
tuning. Use a power planer or hand plane to plane the door ends to the layout lines 


Stand the door on edge and use a power planer or hand plane to plane down tothe 
edge scribe lines. See the too for a fine сш; usea 6" cutting depth for power planing 
and а shallower cating depth for a hand plane, Try to make each planing pass in long 
‘Soles from one end af the door to the ober, 


Shim the door back into position in the jamb, with a supporting it rom 
behind, Set the door slightly ош from the doorstop moldings а you can mark the 
hinge locations on the door face. 


Use a combination square or one of the hinge eaves to draw hinge mortise layout 
lines on the door edge. Score the layout lines with a utiliy knife. 


Cut shallow hinge leaf mortises in the door edge with а sharp chisel and hammer- 
Fst score the mortise shape with a ο and иу kalle or a chisel, then 
make a series of shallow chisel сив inside the hinge leaf area. Pare away this waste 
‘she monise depth is slightly deeper than the hinge leaf thickness 


Set the hinges in the door mortises, and dril pilot holes fur the hinge screws. Attach 
бе hinges o the doar, 


Hang the door in the jamb by tipping и nto place зо the top hinge leaf rests in the 
тор more of the jamb. Drive one screw into this morise Then set the other leaves 
Ito their mortises and instal the remaining hinge screws. 


Bore holes foc the Iockset and bolt using a hole saw and spade bit. 1F you're re-using 
"Bo original hardware, measure the old door hole sizes and си matching holes и the 
new door, staring with the large locker hole. Foc new іскен, use the 
manufacturer's template and bole sizing recommendations 1a bor the holes. Install 
the hardware, 


ШШ! Mounting Bifold Doors 


Bifold doors provide easy access to a room or area without requiring much 
clearance for opening, They are а convenient addition to closets as well as a 
clever way to conceal а utility room or washing machine and clothes dryer. 

Most home centers stock kits that include two pairs of prehinged doors, 
head track, and ай the necessary hardware and fasteners. Typically, the doors 
in these kits have predrilled holes fr the pivot and guide posts. Hardware kits 
эге also sold separately for custom projects. 


А variety of door styles are available, some featuring louvered panels or 
lass panes, Most doors are designed to Ñt a standard 80-inch opening, but if 
the Door is carpeted or tiled, you may need to trim them. Make minor 
adjustments using а plane, and larger alterations with а cireular saw and 
straightedge (pages 142 to 142). 

"To operate properly, bifold doors must be hung level and plumb in the 
opening. Before installation begins, make sure the opening has square corners, 
a level header, and straight jambs. 


Allow а minimum clearance gap of Я" between the doors at the center, 
hinges, and jambs to prevent binding. 

Installing bifold doors is an easy task, though just as there are many door 
styles here are also many types of mounting hardware. Make sure to read 
and follow the manufacturer's instructions for the product you use. Most 
models operate by means of a two-post system: pivot posts оп each jamb-side 
door and a top guide post on each lead door. The top posts fit in the track at 
the header, while the pivot post ts into an anchor bracket at the foot of each 
jamb, providing а pivot point. 

Alter the doors are installed, the top and bottom pivots can be adjusted to 
align the doors, Adjustments to door height typically require turning the 
bottom pivot clockwise to lower the door and counterclockwise to raise И, To 
align the doors vertically, loosen the screw In the top guide post and slide it 
left or right. Some jamb brackets also allow the bottom pivot post to be 
repositioned along the length of the bracket for additional vertical adjustment. 


A variety af designer bifald doors ο rooms. 
"They provide the same atiractive appearance as French doors but require much les 
oor space. 


H How to Mount Bifold Doors 


Cut the head track to the кіді of the opening, using a hacksaw: Insert the roller 
mount note ack, then position the track in the opening Fasten io the header, 
using panhead screws 


Measure and mark each side jamb at the loo or the anchor bracket, во the center 
af the bracket align ела with the center of the head rack, Fasten the brackets n. 
Place with fathead seres. 


(Check the height of the doors in the opening and wim if necessary. Insert а pivot 
os into pedal holes athe top andl bottom of the two aside doors, at he 
mb side of each door. Make sure Ве pivot posts fi snugly 


ποπ holes at the to of both кой doors, Make sure 
"Be guide posts fie smugly 


Fald ane pair of does closed and lib into position, inserting the pivot and guide 
posts into the head track. Slip the bottom pivot past into the anchor bracket. Repeat 
for the other pair of doors. 


Close the doars and check for equal spacing along the side jambs and down the 
сами To align the doors, adjust the top and bortom pivots following the 
manufacturer's directions. 


(ЕЕ Installing a Storm Door 


Install а storm door to improve the appearance and weather resistance of an 
old entry door or to protect a newly installed door against weathering. In all 
climates, adding a storm door can extend the life of an entry door. 


When buying a storm door, look for models that have а solid inner core 
and seamless outer shell construction 


Carefully note the dimensions of your 
door opening, measuring from the inside edges of the entry doors brick 
"molding, Choose a storm door tht opens from the same side as your entry 
door. 


Adjustable sweeps help make storm doors weathertight. Before Installing the doo, 
catch the sweep tothe boom ot the door. After the doors mounted, adjust the 
height of the sweep во И brushes the top of the sil Пану when the door is close 


H How to Cut a Storm Door Frame to Fit a Door Opening 


Because entry dor thresholds are slanted, the bottom of the storim door frame 
‘nest be cto match the threshold angle. Measure ram the threshold to the top of 
"e door opening along the comer of the brick molding (A), then measure along the 
"root edge af be entry доор (B). 


bead 


Inside 
edge 


Вомга from measurements A and В to allow for small adjustments when the 
door ls installed. Measuring from the top of the storm door Наше, mark е adjusted 
Points A and В onthe caer bed. Draw a Це from point А to the outside edge of 

‘he frame and rom point В в the inside edge. Draw an angled line rom polt Aon 
‘he comer bead 10 point B ο the Isid edge. 


H How to Fit & Install a Storm Door 


Position the storm door in the opening and push the frame tight agalnst the brick 
molding on the hinge side of the storm door hen draw a reference line on the ick 
molding, following the еще of the sunm door rame. 


Push the storm door frame ight against the brick molding оп the lah side, then 
measure the gap between the relecence Ше and the hinge side of the door frame. If 
"Be distance is greater than spacer rps must е installed to ensure the dor will 
[on 


"To install spacers, remove the dor, hen аай thin strips of woo he inside of the 
luck molding а stam door hinge locations. The thickness of the wood strips should 
Dels han the gap measured in step 2. 


‘Replace the storm doar and ο molding on the hinge 
side. Dri pilot holes through he hinge-side frame of the ашап door and into the 
ick molding spaced every 12°. Atach the frame with mounting screws. 


Remove any spacer clips holding the frame o the stoem doo. Wil the storim door. 
led, del pilot holes and attach the ο fame t the brick molding Use a. 
coin to keep an even ga between Ше storm door and the soem doar rame. 


Center the top plece ot Ше som don frame on top of the fame sides. Dl pilot 
holes and screw the top piece t the brick molding. Adjust the bottom sweep, then 
anach the locks and atch hardware as directed by the manufacturer 


ШШ! Installing Door & Window Casings 


Door and window casings provide an attractive border around doors and 
windows. They also caver Не gaps between door or window jambs and the 
surfaces of surrounding walls. 

Install door and window casings with а consistent reveal between the 
inside edges of the jambs and casings, making sure the casings are level and 
plumb. 

In order to fit casings properly, the jambs and wallcoverings must lie in ihe 
same plane. If either one protrudes, the casings will not lie flush. Та solve this 
problem, you'll need to remove some material from whichever surface is 
protruding. 

Use a block plane to shave protruding jambs or a surface forming rasp to 
shave a protruding wallboard edge (page 130). Wallboard screws rely on the 
strength of unto facing paper o support the wallboard, И the paper around. 
the screws is damaged, drive additional screws nearby where the paper is still 


ква 


В неў to Instali Mitered Casing on Doors & Windows 


On each jam, mark а reveal line ó trom the inside edge. The casings will be 
installed flush with these lines. Nate: On double-ung windows, he casings are 
usually installed flush wit the edge of the jambs, ва no reveal line в needed 


Place a length af casing along one side jamb, Aush with Ше reveal line, At he top 
and hotom ol the molding, mark the points where horizontal and vertical eve ines 
век. (When working with dors, mark the molding at the op only). 


Male 45° miter cuts on the ends of the moldings (page B4). Measure and си the 
oer vertical mang piece, using Ше same method 


‘Dil pilot holes spaced every 12" to prevent spliting and attach the vertical casings 
with 4d finish nails driven through the casings and inta the jambs, Drive 64 finish. 
nails into framing members near he outside edge of the casings. 


‘Measure the distance between the side casings, and cut op and bats casings to 
Tí, with ends mitered at 45”. If window or door unit is not perfectly square, make et 


Cus oa scrap pieces to find the correct angle of the joints. Dril pilot holes and attach 
With 44 and 64 finish nal 


Locknail the corner јади by drilling pilot holes and driving nish nails through 
sch comer, as shown. Drive ай пай heads below he wood surface, using a nall set, 
‘then fll the тай holes with wood put 


H tov to Instali Door Casings 


1 


On each jamb, mark a reveal ne fom the inside edge. The casings willbe 
installed ush with these lines. 


Cut the ead casing to length. Mark the centerpaint of the bead casing and the 
‘centerpoint of he head jamb. Align the casing with the head amb reveal ine, 
matching the centerpoints so that the head casing extends evenly beyond ade 
jam casings. Май the casing to the wall a stud locations and at Be amb. 


Hold ће side casings against the head casing and mark ο then cut he 
side casings to fi- 


Align the side casings with sid Jamb reveal lines, then аай the casings ta the 
jambs and framing members, Set the nails, using a тай и, FII the nail holes with 
wood pty. 


B Options for Installing Door & Window Casings 


Dress up door casings by adding ріш Си the plinths from 1 stock and bevel 
‘ne edge. Май the plats to the jambs with 2" 104 nish nails о the beveled edges. 
ar aligned with the reveal Ines far he casings, Measure and cut the casings П. 


Add corner blocks, also known as rosettes, at the nds о the head casing. Attach the 
‘comer blocks once the side casings are In place, then cur the head casing to Et. Set 
‘the тай, using a ші after all pleces are installed. 


Backband molding can dress up butted window casings. Install the back band 
around te perimeter Ве window, mitering the Јани at the corners. Nall he bark. 
Band in place with 4d finish alls or pneumatic brads. 


Create a decorative door header by nailing а combination of bed and lattice 
moldings over the top casing, Size the header o overhang the side casings- 


Wl Installing Window Trim 


Stool and apron trim brings a traditional look to a window, and it is most 
commonly used with doubls-hung styles, The stool serves as an interior sill; 
the apron (bottom casing) conceals the gap between the stool and the finished 
wall. 

1а many cases, such as with 2 6 walls, jamb extensions made from „1x 
finish-grade lumber need to be installed to bring the window jambs flush with 
the finished wall, Many window manufacturers also sell jamb extensions for 
their windows. 


"The stool is usually made from 1x finish-grade lumber, cut to fit the rough 
opening, with "hors" at each end extending along the wall for the side 
casings to butt against. The horns extend beyond the outer edge of the casing 
by the same amount that the front edge of the tool extends past the face of 
the casing, usually under 1 inch. 

IE the edge of the stool is rounded, beveled, ог otherwise decoratively 
routed, you can create a mare finished appearance by returning the ends of the 
stool to hide the end grain, А pair of miter cuts at the rough hom will create 
the perfect cap plece for wrapping the grain of the front edge of the stool 
around the hom. The same can be done for an apron eut from a molded 
casing. 

As with any trim project, tight joints are ће secret to а successful stool and 
apron tim job. Take your time to ensure all the pieces fit tightly. Also, use 
pneumatic mailer vou don't want to spend all that time shimming the jambs 
perfectly only to knock them ош of postion with one bad swing of a hammer. 


I 


acc the ends of sing pleces where needed to help cse 
using a sharp utility knife. е: wen 


"Tools & Materials» 


Sedge 

an ce 
КОЛ 

[^r 

Dil 

Hammer 
να 
πη 
Πο. 
Poem 


How to Install Stool & Apron Window Trim. 


1 


Cut the stool to length, with several inches at each end Tor creating the hoen reum, 
Mil the ο at the window and tight agains the "ου 
finished height А each comer measure the distance between the window fame and 
ве stool, then mark that dimension on the stool. 


Open a compas so chos the wall and the ip of the rough opening mark on the 
чуй, then seribe the plane of the wall onto the iol to complete the cuning line for 


the hom. 


(Cutout the notches or the om, using a Jigsaw or a sharp hands. Test the 
bol making any minor adjustments with а plane or а rasp t В to the 
window and the walls 


πι etum pieces at 45* angles. 
Mark the tol а ts overall length and cut о size with 45° miter cute. Glue he 
meni to the miered end of the ham so the grain wraps around he comer Note: Use 
this same technique to create the returns onthe apron (step 13, page 159), but make 
the cuts with he apron held on edge, rather than flar. 


Where extensions are needed, cut the head extension to ts finished length—the 
distance between the window side jambs біш the thickness of both side extensions 
typically Ex stock). For the width, measure the distance between the window jamb 
and the finished wall at each comer, hen mark the measurements on the eads of the 
extension. Use a salghtedge to draw a reference line connecting the points, Build a 
Simple cuting jig, as shown (see page 77) 


Clamp the jig on the reference line, then р the extension to width, using a circular 
Saw; keep the baseplate tight against е and move the saw smoothly along the 
сис Reposition the clamp when you near the end of the cut Cor boh side extensions. 
10 length and width, using he same technique as for tie head extension (step 5) 


Build a box frame with the extensions and soo, using 4 finish пай: and a 
pneumatic nailer Measure to make sure he box has the same dimensions as the 
window ams Drive nails through the tap of the head extension іш the side 
‘extensions and through the bottom of the stool ino side extensions. 


Apply wood glue to the back edge of (he frame, then position it against the front 
ede of he window jambs. Use wood shims to adjust the frame, makina sure pieces 
ο Jambs. Fasten the frame at each shim location, using Bd finish 


nails driven through μία holes, Losey park insulation between framing members 
and extensions, 


On the edge of each extension, mark а 1” reveal at the comers, the middle, and the 
‘ool Place a length of casing along the head extension, aligned with the reveal 
marks at the comers. Mark where the reveal marks Intersect, then make 45" miter 
Cus at each Point. Reposition the casing at the head extension and anach, using 4d 
fiic пай at the extensions and 64 finish nil at the framing members, 


Cut the side casings to mugh length, leaving the ends slightly long tar final 
wimming, Miter one end at 4°. With the pointed end оп he stool, mark the height of 
the side casing at the top edge of the head casing, 


11 


To get a tight fi for side casings, айда one side a -bevl with the reveal, mark 
the side extension, an position the other side Mus against the hom. Transfer angle 
Tom evel а end of casing, and си casing to eng. 


Test the casings, making any final adjustments with a plane or ras. Fasten the 
casing with 44 finish nalls at the extensions and 64 finish nalis a the framing. 
members. 


Cut apron to length, leaving a few inches at each end for creating the retums (sep 
^A page 157). Position the арпа tight agalnst the bottom edge of Ше tol, then atrach 
it using 6 finish пай driven every 17 


ἘΠῚ Installing Base Molding 


‘Baseboard trim is installed to conceal Не joint between the finished floor and 
the wallcovering. It also serves to protect the wallboard at the floor. Installing 
plain, one-piece baseboard such as ranch-style base ог cove base is a 
‘straightforward project. Outside comer joints аге mitered, inside corners are. 
coped, and long runs are joined with scar cuts. 

The biggest difficulty to installing base is dealing with au-of-plumb and 
monsquare comers. However, а T-bevel makes these obstacles easy 10 


Plan the order of your installation prior to cutting any pleces and lay ош а 
specific piece for each length of wall. It may be helpful to mark the type of 
cut on the back of each piece so you don't have any confusion during the 
install 

Locale all studs and mark them with painter's tape б inches higher than 
your molding height. И you need to make any scart joints along a май, make 
‘sure they fall on the center of a stud. Before you begin nailing trim in place, 
take the time to pre-nish the moldings. Doing so will minimize the cleanup. 
afterward. 


ноў to Instali One-piece Base Molding 


Measure, оп, and install the first plece of baseboard. Burt both ends into the 
comers thy For longer lengths, Ва good idea ta cut he piece slightly oversized 


(шш Á? on strips aver 10 г. lon) and “spring” tito place. Nall the molding in 
ace with wo als at every stud locaton. 


Cut the second piece οἱ molding oversized by 6" to 10" and cope-cut the adjoining 
end io the fst plece. Fine-tune he cope with a metal Ile зад sandpaper Dry he 
μίας adjusting е necessary 10 produce a і ав Ji. 


Check the corner for square with a framing square. I necessary, adjust the mier cut 
‘of your saw. Use a T-bevel to transfer he proper angle. Си the second pice (coped) 
to lega and зый и with two all at cach stud location. 


Adjust the miter angle o your saw to cut the adoling outside comer plece (2) 
“Testi the cut to ensure aight ol (inset photo). Remove the mating piece of uim 
and fasten the fst piece for the outside comer joint. 


Lay out any жан joints by placing the piece in position so that the previous ois 
tight and then marking the center ofa sud location nearest the opposite end. Set the 
элде of your saw to a 30° angle and си the molding а the marked location (see page 
ва 


x 


= 


Кай the third piece in place, making sure the outside corner Joint is tight. Сы the 
end of he fourth piece o match ће scarf Joint angle and пай tin place with two 
alla ach stud location. Add the remaining pieces of molding the пай holes 
with puny, and apply a final coat ог finish, 


ноў to Instali Built-up Base Molding 


Dress up simple baseboard stock with cap moldings and base shoe ar quarter 
round. The baseboard can be made of solid wood, as shown above, or from strips af 
‘veneered plywood, as shown at right- 


Cut the plywood panel into 6" strips with a table saw ora straightedge gulde and a 
ctcular saw. Ду sand the шара, removing any spe left rom the ам. Then, 
apply the finish ol your cholce to the moldings and the plywood strips. 


Install the plywood sis with 2" finish nails driven at stud locations, Use scarf 
Jains on continuous runs, driving pads of fasteners Ина the Joints, Cut and instal! 
moldings so that all car Jot al at su locations. 


‘Baseboard can be built up on the back with spacer srips so lt will project 
further out from the wall This can allow you to match existing casings or to 
еме the Impresion of a thicker molding, However, the cap tall needs ta be 
thick enough to cover the plywood edge completely, or the core of the panel 
may be visible. 


Test inside corner butt joints before cuning a workpiece. Ifthe walls are not 
quare straight, angle oc bevel the end cu a few degrees tn fi the profile of he 
adjoining piece. The cap molding wil cover any gaps at he top of the Join. 


Miter outside corners squarely at 45°. Use wood glue and 147 brad nalls to pull the 
tered pieces ug, and then nall the base to the wall at std locations with 2" finish 
al. Smal gaps at he bottom orto ofthe base molding wil be covered with cap oF 
base shoe 


Use a brad nailer with 18-gauge, 4” brads to install cap and base shoe moldings 
along бе edges of the plywood base. Fit scarf joines on longer lengths, coped joints 

Qn inside comers, and miter joints on outside corners, Stagger the seams so that they 
do noc line up with he base molding seams, following the suggested naling patera 

(gh). Sec any protruding als with а пай set and Fl all nal holes with put 


Built-up baseboard періге more atention to the nailing schedule than simple one- 
plecebesboards, The mos important consideration (other than making өше your. 
Tails are all driven into stud or other solid wood) в that the base shoe must be 
ached о the floor, while the baseboard is atached to he wall. This way, as the gap 
between the май and floor changes, the parts of the bull-up molding can change 
with them. 


ШШ! Paneling an Attic Ceiling 


"Tongue-and-groove paneling is a pleasing alternative to а wallboard ceiling, 
particularly in a knee-vall attic. Pine paneling is most common, but any 
longue-and-groove material can be used. These materials are typically to N” 
thick and are attached directly to ceiling joists and rafters (over faced 
insulation, when required), Most codes require you to install wallboard as а 
fire stop under ceiling material thinner than š". 


Allow for waste by purchasing 15% more material than the square footage 
ofthe ceiling; add more for waste if the ceiling requires many angled сив. 
Since the tongue portion on most pieces slips into the groove on an adjacent 
piece, square footage is based on the exposed face (called the reveal) once the 
boards are installed. A compound miter saw is the best tool for ensuring clean 
cuts, This is especially important if the ceiling includes non-90° angles, 

Tongue-and-groove boards are attached with flooring nails driven through 
the shoulder of the tongue into each rafter (called blindnailing because the 
пай heads are covered by the nest board). Nailing through the board face is 
only necessary on the first and last course and on scarf joints 

Layout i very important to the success of a paneled surface, because Ше 
lines clearly reveal flaws such as pater deviations, misaligned walls, and 
installation mistakes. Before beginning the installation, measure to see how 
many boards will be installed (using the reveal measurement). И the final 
board will be less than 2 inches wide, trim the first, or starter board, Бу 
trimming the long edge that abuts the wall 


the angle of the ceiling peak is not parallel to the wall, you must 
‘compensate fr ће difference by ripping the starter piece at an angle so that 
the leading edge, and every piece thereafter, is parallel to the peak. 


ШІ 


Tangue-and-groove paneling can be installed directly over rafters or joists or over 
wallbood n anie installations, 126 ου firs, adding a separate 


Vapor har required by ling codes, Local code may alsa require that paper- 
faced Insulation behind a kneewall be covered with drywall or other material 


неў to Panel an Attic Ceiling 


"To lan your layout, rs measure the reveal of the boards— the exposed surface 
when they are installed. БИ to pieces together and measure from the boim edge of 
‘he upper board е bottom edge o the lower board, Calculate the number of 


boards needed to cover one side of Ше celling by dividing the reveal dimension Ino 
зе overall distance betwee be top of one wall and the peak. 


Use the measurement from step 1 10 snap aline marking the top af the first row: at 
both ends of the cling, measure down from the peak an equal distance, and make a 

mark to represent the tongue (top) edges of the starter boards. Keep n mind that the 

bottom edges must be bevel-cut to ft ush against the wall (see step 4) Snap a chalk 
(е through the marks. 


"Ifthe boards aren't long enough to span the entire сй, plan the locations ol the 
‘seams. Staggering the locations of the seams a three-step patter will help hide the 
Sams, Note that each seam must fll athe middle of a rar. 


Rip the rst starter board to wid by bevei-cuning the bottom (grooved) ege 
ИВ a rircular saw. H the ο cut the board to length sing a 
30 bevel cut on the seam end only. Two beveled ends Joined together frm a scarf 
ον is less noticeable than а bt oin IF the board spans the ceiling, 
ае си Бой ends. 


‘Poston the starter board so the grooved (or cut) еще іші agalnst the side wall 
and the tongue i aligned with the control line. Leave а A gap between the square 
"oan end and the ай, Fasten the board Бу nailing through ls face about 1 from the 
‘grooved edge, nto the alters. Then, blindnall rough the base of he tongue ino. 
sch rafter, angling the пай backwards 45% Drive the пай heads beneath the wood 
Surface, using a па et 


Cot and install ny remaining boards in he starter row on at a time, making sure 
"B carl seams ft together йу. For best appearance, select boards ol similar 
ıcaloring and arain for each row. 


Cut the first board for the next τον, then ft its grooved edge over the tongue of the 
board in the starter row. Use a hammer and a scrap piece of paneling to tap along the 
tongue ede. seating the grooved edge over the tongue of the starter board. Fasten the 
second row of board with blindnalls only. 


Аз you install successive rows, measure down ram the peak to make sure the 
boards are parallel to the peak. Correct any misalignment by adjusting the ongue- 


and-grooe joint slightly with each ow. You сап alse snap additional control lines to 
help align Ше rows. 


Rip the boards for the last row to width, beveling the top edges so they fit uch 
against he ridge board, Facenall the boards in place. Install paneling on the other 
Side of the ceiling, then custom the final row of panels to frm a closed Joint at 


the peak (шей. 


Install trim molding along walls, ar seams, around obstacles, and along inside and 
ouside comer, f desired. (Select grade 1» 2s work well as tim along wall) For 
"im alang the bottom ейде, bevel the back of the wim to match the slope of the 


ceiling 


Install trim molding to hide е joints where panels meet at opposing angles, 


sich as on the comes af a dormer, Мес he moldings and install hem. 
“ver dhe but joint ot the comers to hide the seam. Moldings can also be cut 
from paneling boards and given a decorative edge with a router and bi 


‘Wrap collar ties or exposed beams with custom-cut panels, Use a T-bevl to 
determine the angle for mitering the board ends where they пен the ceiling 
surface. Mitered joints are best when wrapping a collar tie, bur I boards are 
“stalled with but Joins, make the boom plece wide enough во that the side 
pieces will ut against i. 


ἘΠῚ Installing Wainscoting 


\Wainscoting refers to virtually any specialized treatment of the lower three to 
four feet of interior wall, The form demonstrated here, using tongue-and- 
groove boards, first gained popularity in the early twentieth century. Recently, 
it has re-emerged as a way to dress up a room, 


Typical tongue-and-groove boards for wainscoting are made of pine, fir, or 
other softwood and measure ‘ta thick. Each board has a tongue on one 
edge, a groove on the other, and usually a decorative bevel or bead on each 
edge. Boards are си to length, then attached with nails, mast of which are 
driven through the tongues of the boards. This technique, known as 
blindnailing, hides the nails from view. 


Once installed, the wainscoting is capped at a height of 30 to 36" with a 
molding called а cap гай. The exact height of the wainscoting is a matter of 
personal preference. When installed to the height of the furniture inthe room, 
‘wainscoting provides visual symmetry. It ако allows the сар гай to double as 
a chair rail, protecting the lower portion of the walls [rom damage. 

"When installed over finished wallboard, wainscoting usually requires that 
nailers be fastened to the май studs to provide a reliable backing for naling. 
You can skip this step И you know there is consistent blocking between the 
studs to substitute fr this backing, However, this is usually difficult to 
confirm unless the walls were framed with tongue-and-groove wainscoting in 
mind. 

Wainscoting can be painted or stained, Oil-based stains can be applied 
before or after installation, since most of the stain will be absorbed into the 
wood and won't interfere with the tongue-and-groove joints. If you're 
painting, choose а latex-based paint; it will resist cracking as the joints expand 
and contract with changes in the weather, 
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Tongue-and-greove wainscoting boards are miled with smooth faces, or contoured 
то add additional texture to your walls. For staining choose a wood species with a 
pronounced grain. For painting, poplar is a ood choice, since it has few knots and a 
‘consistent, closed grain that σος 


нон to Prepare for a Wainscoting Project 
1 


Measure to make а plan drawing of each wall in your project. Indicate Ше 
locations of fures, receptacles, and windows. Use a level to make sure the comers 
are plumb, М not, mark plumb lines оп the walls to use as reference pol. 


Condition the planking by stacking it in the oom where it will be installed. Place 
spaces between the planks to let alr circulate around each boar, allowing the wood 
то adjust othe room's temperature and humidi. Wait 72 hours before ха or 
allg the fot, back, and edges of each plank. 


Remove the baseboard moldings, along with any receptacle cover plates, vent 
covers, or other wall fixtures within the area you plan to cover. Before you begin, 
male electricity to the circi in the area. 


Mark the walls with level lines to indicate the top of the wainscoting, Mark a line 
° from the floor to provide a small gap far expansion a the lor. 


Begin installation at the ο any outside corners (A) first, working your 
way toward he Inside comes, In sections of a mom that have па outside comers, 
Чап at the inside comers (В) and work your way toward the door and window 
einge Calculate the number ot boards required for each wall, using ве 
‘measurements on he drawing you created eater (length of wall divided by width of 
‘one plank). When making this calculation, remember that the tongue аге removed 
from the comer boards, И the ttal number af boars for a wall includes а traction of 


Jess than fa board, plan to ttm the frst and last Боза to avoid ending with a 
ard cut 19 less than half ts original width. 


tio to Instali Wainscoting at Outside Corners 


‘Cut a pair of boards to the widths indicated he calculations you developed 
during the planning process. 


‘Poston the boards at the comer, butting the to create a plumb core. Facenal the 
‘boards in place, hen е joint, using Ba finish nails. Drive the malls 1o within ⁄' 
of the face of he boards, then finish with a nail set. 


Posicion а piece of corner trim and пай itin place, ο 
remaining boards (oppose, steps 5 and 6). 


H How to Instali Wainscoting at Inside Corners 


Hold a level against е first board and hold the board Mash with the comer. Ifthe 
жай is ош o plum, tim the board а compensate: Hold the board plumb, postion a 
‘compass at the inside camer of the май, and use Н о scribe а line down ће board. 


Cut along the scribed line with a circular saw. Subsequent boands may require 
minor tapering with a plane to adjust for plumb. 


Hold the first board in the core, 222772 
"Be center of the hoard at each nailer location, using Gd finish пай. Drive the top 
ul roughly W from the edge so hey’ den hum view once the cap rall is 
Κη 


Install a second baard at the corer by butting it against he first one, ihn 
facenaling i at least wo locations. Nall ο within Хе af the face of the board, then 
use a nail set to finish. 


‘Poston subsequent boards, Leave a)" ap tech Joint to allow for seasonal 
expansion. Use a level ta check every third board fr plumb. Ifthe wainscoting is out 
‘of plumb, adjust Ве fourth board, as necessary, to compensare. 


Mark and cut the Пош boss of IF you're at a door casing, cur the board o fit 
fush wih the easing (rim off at asthe tongue) I you're at an inside comer, make 
sure iris plumb, I not cre and tim the board to f. 


H How to Make а Cutout 


Тен the receptacle (inst) o make sue the power is oll, Then, unscrew and remove 
the receptacle om the box. Coat the edges of the electrical box with bright colored 
ον 


Press the back af the board that wil be installed over Ве receptacle, directly 
ашы the electric box, ш create a cutting oue. 


Las the board face down and dil a large pilot hale near one camer of e өшіге 
Use a ван ftd with a fine-tooth woodcutting blade to make the cutout, Be 
careful not to си outside he lines. 


c 


Facenal the wainscoting to the wall, then reattach the receptacle withthe tabs 
‘overlapping te wainscoting so the receptacle s Aush ний he opening. Yon may 
need longer screws. 


When paneling around a receptacle wit thick stack, you will need to attach a 
‘receptacle box extender to the inside af е box, hen reconnect the receptacle 
τ icis lash with the opening in the paneling 


H How to Install Wainscoting Around a Window 


On casement windows, install wlnscoting up to the casings an the sides and below 
"Be window Instal! 4" cove molding, quarter round, or other шіп io finish ће edges. 


On double-hung windows, remove any window гіп and Install wainscoting up 10 
ве jambs on the sides and below the window, Си Ве tol to ГЇ aver the 
wainscoting, then reinstall he apron. 


H How to Finish а Wainscoting Project 


‘Cut baseboard moldings (pazes 160 to 163) to ft over the wainscoting and attach 
"Bem by naling Б finishing nal at бе өші locatione If you plan to Install а Боке 
‘hoe eve a small gap at the Hoe. 


Cut cap гай to ft as you would contre baseboard (page 5). At doors and 
windows, Install he cap гай so is edge is uh with the side casing 


Attach the cap rail by nailing 4a finish nails through the flats af the moldings at the 
“Stud locations s Ва als enter bath the studs and the walnscing Set he nals with 
anal. 


ШШ! Covering Foundation Walls 


There are two common methode for covering foundation walls, Because it 
saves space, the more popular method is to attach 2 > 2 furing strips to the 
masonry wall, These strips provide a 15/"-deep cavity between strips for 
insulation and service lines, as well as a framework for attaching wallboard 
"The other method is to build a complete 2 x 4 stud wall and install it just in 
front of the foundation wall. This method offers a full 34” for and 
lines, and it provides a flat, plumb wall surface, regardless of the foundation 
vall condition. 


To determine the best method for your project, examine the foundation 
walls If they're fairly plumb and flat, you can consider fring them. If the 
walls are wavy or out of plumb, however, it may be easier to use he stud-wall 
method. Also check with the local building department before you decide on a 
framing method, There may be codes regarding insulation minimums and 
methods of running service lines along foundation walls 

A local building oficial can also tell you what's recommended. or 
required. —I your area for sealing foundation walls against moisture. 
Commonly used moisture barriers include a masonry waterproofer that’s 
applied like paint and plastic sheeting installed between the masonry wall and 
the wood framing. The local building code will also specify whether you need 
а vapor barrier between the framing and the wallboard, 

Before you shop for materials, decide how you'll fasten the wood framing, 
10 your foundation walls and floor. И you're covering a large wall area, t wil 
be worth it to buy or rent а powder-actuated nailer far the job. 
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Local building codes may require a barrier o preven moisture fram damaging 
wood and insulation covering foundation walls. This may Ме plastic sheeting placed 
behind ar in front ol he framing, 


Fill small racks with hydraulic cement or masonry caulk, and smooth the 
excess with a towel. Ask the building department whether masonry 
Walerprooferra plastic moisture barier is required i your area. Apply 
waterproof as directed by the manufacturer ot install plastic sheeting to code 
specications. 


tito Install Furring Strips оп Masonry Walls 


Cut a2 2 top plate o span the length of rhe wall, Mark the fusngstip layout onto 
the bottom edge of the plate every 16" (o the center of the furing strips will line up 
vee marks). Anach the plate to the botom of the Joists with 214" wall board 
‘Screws. The back edge of he plate should line up with the front of the blocks, 


Install a bottom plate cut from pressure-ireated 2 2 lumber so the pate spans the 
length ot the wall. Apply constuction adhesive to the back and botom af the plate, 
then anach о the flor with а nailer. Use a plumb bob о transfer the ring stp 
layout marks from the ор plate o the boom plate 


A 


те between strip with rigid Insulation bean. Cut the pieces so 
they e snugly within the framing. IE necessary, make cutouts in the insulation а ht 
around mechanical elements, and cover any chases with metal protective plates 


before ataching the wall surface. Add a vapor barier, as required by local building 
eode. 


‘Option: Leave a chase tor the installation of wires or supply pipes by installing pairs 
‘of vertically aligned fring sis with a 2" gap enween each pai. Noe: Consul 
cl codes to ensure proper Installation of electrical or plumbing materias 


ШШ! Framing Basement Foundation Walls 


You can use conventional wall-framing techniques to turn an unused 
basement into а warm, inviting living space. Stud walls provide deep bays for 
insulation and allow you to use ordinary receptacle boxes for wall outlets. 
Fully framed walls will be stronger than the furring strip method discussed on 
pages 174 o 175, and they may be your only option И your basement walls 
aren't flat and plumb. The downside to framing your basement walls is that 
the material costs will be greater than using furring strips and foam insulation. 
Stud walls will also reduce Ше size о the room, which may be an issue И you 
have a small basement. 


Assembling a stud май next to a foundation wall i essentially the same 
process as building а wall elsewhere. However, since there's always the 
potential for water infiltration through cinderblock or poured basement walls, 
it's a good idea to build your walls about ¥4" away from the foundation ta 
create an airspace. This gap will also be useful for avoiding any unevenness in 
your foundation walls, 
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H How to Frame a Basement Foundation Wall 


Μπ new wall on the floor Joists above, then use a serap plece of 
2 < a as a template to draw layout ο new top plate. Position the op plate 
about W" away from the foundation wall їп create an airspace. И The joists run. 
paralelo the foundation wall, пай blocking between them ta create attachment 
іше for the new wall. 


Hang а plumb bab from the to plate layout lines to mark the sole plate position on 
the loot Move the bob along the top plate and mark the sole plate at several points 
‘onthe oo Seta piece o scrap 2 x 4 in place on the oor to make sure the sole 
Plate will sul allow for an al gap. Draw pls of lines across both lates with а 
‘combination square to mark stu locations. 


Fasten the top plate to the foor Joists using 3' deck screws ar 10d nalls (top). Be 
sueo orient the plate so the stud Layout ces down. Attach the sole plate Шш the 
concrete floor with powderactuatd aller (lower) or with hardened masonry, 
Screws Dell pilot holes for the screws with a hammer dril- 


Measure the distance between the шр and sole plates at several places long the 
wall io determine the sud lengths. The su іші distance may vary, depending on 
пка seting or an out-of lat or. Add % to the tua eng), and си them to 
E 


Toenail the stude in place. Add framing around any basement windows and lastall 
fre blocking if local codes require t 


Drill holes rough the studs to create raceways for wiring and plumbing. Install 
‘hese systems and fasten metal protector plates over these areas to prevent ding or 
nailing thugh wiring ав pipes later. Have your work inspected before proceeding 
With insulation and wallboant. 


Install rolled insulation а the stud bays. Using plastic encapsulated insulation ван 
од peveative measure agas mold growth. Otherwise, use kraf-faced insulation. 


‘Staple 6 mil plastic sheeting to the wall studs to form a vapor barrier behind the 
finished май. Сш holes in the plastic for receptacle openings. NOTE: There i 
‘considerable debate over whether or ла you should employ a vapor barrer on a 
basement wall, mostly because he barrier can rap water that ters from the 
exterior: Check wih уви oca building inspectar. 


Install your wallcovering af choice. If you choose wallboard, finish the seams with 
wallboaed compound and tape as usual. Be sure to use molsture-tesistant wall board 
for basement walls (some new wallboard producs are also mold and mildew resistant 
ask at your building center). 


ШШ! Trimming Basement Windows 


Basement windows bring much-needed sunlight into dark areas, but even in 
finished basements they often get ignored on the rim front. This is partly 
because most basement foundation walls are a least inches thick, and often 
a lot thicker. Add a furred-out wall and the window starts to look more like a 
tunnel with a pane of glass а the end, But with some well-designed and well- 
executed trim carpentry, you can tum the depth disadvantage into а positive. 

„А basement window opening may be finished with wallboard, but the 
easiest way to trim one is by making extra-wide custom jambs that extend 
from the inside face of the window frame to the interior wall surface. Because 
of the extra width plywood stock is a good choice forthe custom jambs. The 
project shown here is created with veneer-core plywood with oak veneer 
surface. The jamb members are fastened together ino a nice square frame, 
using rabbet joints at the comers. The frame is scribed and installed as a 
single unit and then trimmed out with oak casing. The casing is applied flush 
With the inside edges of the frame opening. И you prefer ta have a reveal edge 
around the interior edge of the casing, you will need to add a solid hardwood 
strip to the edge of the frame so the plies of the plywood are not visible. 


a" 


Because they are set into thick foundation walls, basement windows present a bit 
‘fa trimming challenge. But е thickness of the foundation wall alsa les you create 
а andy ledge that's deep enough to hold potted plants or even sunning сав. 


H How to Trim a Basement Window 


Check to make sure the window frame and surrounding area are dry and fee of rot, 
mold. or damage. At all our comers ot he basement window, measure fromm the 
inside edges of the window frame to the мой surface, Add 1” to the longest of these 


Set your table saw to make a rip cut to the width arrived at ln чер 1. If you don't 
havea table saw; set up а circular saw and straightedge cutting ршде to eut sen to 
this length, With neo panel< blade, rip enough plywood strips to make 
‘he four Jamb frame components 


Crosseut the plywood strips 1o corect lengths, In our case, we designed the jamb 
frame to be the exact same outside dimensions as the window frame, since here was 
some space between the jamb frame and the rough opening 


(Cut "deep x Не rabbets at each end of the ead jamb and the sill jamb, A 
uter table is he best tool for his jb, but you may use a table saw or handsaws and 
sl. Inspect the jambs firs and си Ве ан» Ш whichever face isin etr. 
‘condition. To ensure uniformity, we ganged the two jambs together (they're the same 
length) I's also а good idea to include bckerbosrd to prevent tear-out 


Glue and clamp ће frame parts together, making sure to clamp near each end fram 
both directions. Set a carpenter s square inside the frame and check о make sure 
tes square. 


Before the glue sets, сие dril hee perpendicular pilot holes, countersunk, 
Through the abbeted workpieces and into the side Jambs at each corner. Space the 
plo holes evenly, keeping the end anes at least "in from the end. Drive a ТУ 
унай screw into each pilat hale, taking care not overdrive. Double-check each 
comer far square as you work, adjusting the lamps if need. 


"Let the glue dry for at least one hour (overnight is better), then remove йе clamps 
and set he frame in the window opening. Adjust the frame за it is centered and level 
Inthe opening and the exterior id edges Пе sh against the window frame. 


"Taking care not о distur the frame's position (rest a heavy tool on the sill to holdir 
ln place if you wish), press а steel rule against (he wall surface and mark ining 
polis at the point where the rule meets the Jambs at each side of all four frame 
comers, using a sharp pencil. 


Remove е frame and clamp icon a Па work surface, Use a straightedge to connect 
"Bo scribe marks at he end of ech Jamb frame side. Set he cutting depth your 
λεία saw to just a small fraction over Clamp а ііі gulde 1o he frame 
‘she saw blade wil follow the cutting line, and tm each frame side in succession. 
(The advantage to using а circular saw here s that any магош ram the blade will be 
fon the nonvisibie aces of the frame. 


Replace the frame in the window opening in he same orientation as when you 
scribed i, and instal «ните until t i level and centered In the opening Drive a few 
που into the rough rame. Also 
drive a few nails dough the sll Jamb, Most trim carpenters do na delve ік Into 
the head jam. 


Insulate beten the jamb frame and the rough trame with spray-in polyurethane. 
foam. Look fr minimal-expanding foam labeled "window and door” and don't spray 
in too much. Let the foam dry for a half hour or so and then Шш off the exces with a 
liy knife, Tip: Protect the wood surfaces near the edges with wide rips of 
masking ape 


Remove the masking tape and clean up he mes from the foam (there I always 
зате) Isl case molding, We used picture-frame techniques to install fairly simple 
oak easing. 


B How to Frame Soffits and Chases 


Install 2x4 blocking between floor Joists to frm a square framework around the 
‘obstruction, Use 3° deck screws to fasten the framework in place. 


Build another square framework on the foor that matches the size of the шр 
frame. Make this frame from treated lumber, and aten it to the conce with а 
Dowderactatd nailer or a hammer dril and masonry сем. Hang a plumb bob 
down fom the top frame ta Пай the exact location of this bortom frame before 


aching It. 


Toenail four 2 x 4 studs between the two frames to complete the chase framework, 
Finish he chase with wallboard, пеші corner bead, and wallboard compound. 


L 


IE e chase encloses a DWV stack or other plumbing with valves or cleanout, be 
‘sure to build an acces panel in the chase to keep these areas accessible. Use furing 
tps ог plywood behind two sides of the acces opening to form tabs that hold the 
“acces panel in place. Attach the panel with screws, and glue on decorative rim n. 

ide he wallboard edges- 


Hide immovable obstructions in a soffi Ъ from dimension lumber or stel and 
covered with drywall or other finish material. An νυν 
place tn install recessed lighting fixtures. 


H How to Frame a Furnace Duct. 


Build pair of adder-ike frames that match the side dimensions af the fumace 
να rom standard 2 2s. Fasten the pars together with 3" deck crews. 


‘Set the trames against the sides ofthe duct and fasten tem to the Door Joists above 


with 3" deck screws. 


Install х 2 crosspieces between the frames t provide attachment plas below the 
dict for wallboard. Then finish the soffit with wallboard, metal comer bead, and 
wallboard compound, 


Advanced Carpentry 
So 


D 


After you've tackled a few interior wall and door projects, you should have 
the fundamental skills needed to tackle the more advanced projects in this 
book. The essential process of framing structures, shimming rough openings, 
and removing or replacing trimwork is basically the same. The difference is 
that several of the advanced projects shown here will involve altering your 
home's exterior "envelope" enlarging or creating openings in walls for 
patio doors or a bay window, for example. In these situations, you must do a 
thorough job of framing and installation and carry out the proper flashing and 
weatberizing steps. 

In This Chapter: 

* Enlarging Openings & Removing Walls 

+ Removing Wallboard 

+ Removing Plaster 

+ Removing Exterior Surfaces 

+ Removing Doors & Windows 

+ Removing a Non-losdbesring Wall 

+ Installing an Attic Access Ladder 


+ Framing & Installing Doors 

+ Framing & Installing Windows 

stalling New Window Sashes 

+ Instaling a Standard Skylight 
La Bay Window 

+ Batching Wood Siding & Stun 


mem 


+ Patching Flooring 


ШШ! Enlarging Openings & Removing Walls 


Many carpentry projects actually begin with demolition. When you're 
remodeling, irs often necessary to си or enlarge openings for new doors or 
windows or even ta remove entire walls. The basic procedures fr this type of 
demolition are the same whether you're working with doors and windows on 
exterior walls or altering interior walls. 

Your first step will be to determine how your house was framed (pages 108 
10 111). House framing variations will dictate the proper procedures for 
creating openings in walls ог removing walls altogether. Then, you'll need to 
inspect the walls for hidden mechanicals—wiring, plumbing, and HVAC. 
lines, 


Alter you've rerouted any utility lines, you're ready to remove the interior 
wall surfaces (pages 188 to 191). If you're replacing old windows and doors, 
now is the time o remove them as well (pages 196 to 197). Where necessary, 
you can now remove exterior wall surfaces (pages 192 to 195), but don't 
remove any framing members yet. 

‘The next step will depend on the natur of your project, If you are 
removing load-bearing wall or creating a new or enlarged opening in one, 
you'll need to build temporary supports to brace the ceiling while the work is 
being done (see next page). This step won't be necessary if you are removing 
а non-loadbearing най. Then you can remove any wall framing members, 
following the applicable procedures for load-bearing or nan-loadbearing 
walls 


"With the removal steps of the project completed, you'll be ready to install 
your new windows and doors. 


Demolition is the starting point of mos projets where a window or door opening 
кеші. 


H How to Install Temporary Support Walls 


Ви! a 2 * 4 шй wall that is 4 fi. wider than the planned май opening and 147 
shorter thin he distance from floor to ceiling 


‘Raise the stud wall up and position lt 3 ον on the planned 
mugh opening. 


Slide a 2 x 4 top plate between the temporary wall and the ceiling, Check о mike 
‘sure the wall s plum, and dave shims under the top plate at 12" Intervals until the 
wall is wedged tighily in place. 


H How to Support Platform Framing (Joists Parallel to the Wall) 


Build rwo і cross braces, using pls of 2 x ds nailed together, Attach the 
‘ross braces to he double top plat, 1 rom the ends, using countersunk lag 


Place a2 4 sale plate directly over a floor hn set hydraulic jacks on the sole 
Ише. For each jack, build a 7 shorter than бе [ac to-celing distance. Nall the 
oss lo the top plate, f from te ends. Cover ће braces with е cloth, and set the 
‘Suppor лише on the jacks. 


Adjust the support structure s the posts are exactly plumb, and pump the 
Fatal jacks un the cross braces just begin to ИН the сыйр, Do not lt too far 
“r you may damage the ceiling ог floor. 


ШШ! Removing Wallboard 


You must remove interior wall surfaces before starting the framing work for 
most remodeling projets. Most aften, the material you'll be removing is 
wallboard, Demolishing a section of wallboard is а messy job, but it is not 
difficult. Before you begin, shut off the power and inspect the wall for wiring 
and plumbing. 

Remove enough surface material so that there is plenty of room to install 
the new framing members. When framing for a window or door, remove the 
wall surface from floor to ceiling and all he way to the first wall studs on 
either side of the planned rough opening. I the wallboard was attached with 
construction adhesive, lean the framing members with а rasp or an old chisel. 

Note: If your walls are covered in wood paneling, remove it in full sheets if 
you intend to reuse it. It may be difficult to find new paneling to match the old 
зуе. 


H How to Remove Wallboard 


Mark the width of the rough opening on the wall and locate the first stud а ether 
Se of the planned rough opening, Ihe rough opening is mote than 5 fram the next 
Sud. use a chalk line 1o mark а cutting line on the inside edge of the stud. 


Remove the baseboards and other іш and prepare the work area (page 115) Male 
deep си йот flor to ceiling along Бой! cuning lines, using а cicular saw. Use 
а utility knife to finish the cuts ве top and boim and to cut through Ше taped 
войвода! seam where е wall meets the celling surface. 


Insert the end a a pry bar into the cu near a comer af the opening. Pull the pry bar 
ον reas, then tear away the broken pieces Take care to avoid 
‘damaging the wallboard outside the project area. 


Continue removing the wallboar by striking the surface withthe side of a hammer 
and pulling he wallboard away rm the wall with Ше ру bar or your hands. 


Remove nails, screws, and any remaining Ное framing members, 
sing a pry bar. Remove any vapor barrier and Insulation. 


ШШ! Removing Plaster 


Plaster removal is a dusty job, so always wear eye protection and a particle 
mask during demolition, and use sheets of plastic to protect furniture and to 
block open doorways. Plaster walls are very brittle, so work carefully to avoid 
cracking the plaster in areas that will not be removed. 

I the material being removed encompasses most of he wall surface, 
consider removing the whole interior surface of the wall. Replacing the entire 
Wall with wallboard is easier and produces better results than trying to patch. 
around the project a: 


EHOW to Remove Plaster Walls 


‘Shut ott the power and inspect the wall for wiring and plumbing, Mark the wall area 
ло be removed by following the directions on page 189. Apply a double layer of 
masking tape along the outside edge o each cutting Ше. 


‘Sear each line several times with a шу ο 
Scared lines should be at least ¥ deep. 


Beginning at the top of the wall in the center of the planned opening, break up he 
plaster by striking пе май lightly with the side af a hammer. Clear away all plaster 
from floor o ceiling to within 3" of the marked nes, 


Break the plaster along the des by holding a scrap plece of 2 4 ов edge just 
Inside he scored line and rapping и with a hammer Use a pry bar to remove the 
remaining plaster. 


Cut through the lath along the edges of the plaster, using a reciprocating saw nr 
isa. 


Variation: Ifthe wall has metal lath lald over the wood lath, use aviation snips to 
lip ὧν edges of the metal lath, Press the jagged edges of the lath Па against the 
‘Sud. The си edges of metal ah are very sharp; be sure to wear wark gloves. 


Remove the lath from the studs, using a pry bar. Pry away any remaining nails, and 
remove any vapor barrier and insulation. 


ШШ! Removing Exterior Surfaces 


Exterior surfaces must be removed when you want to create а new opening. 
for a door, window, or room addition in an exterior май. Stan by identifying 
the surface, If it is lap siding, И may be wood, vinyl, or metal. The same basic 
method is used for removal al any exterior surface. However, some materials 
must be сш with a specialty saw blade, such as a metal-cutting blade (page 
> 

Always shutoff the power and reroute utility lines, remove any interior 
surfaces, and frame in the new opening before removing an exterior surface 
"To protect the wall cavities against moisture, enclose the new opening as soon. 
as you remove the old siding. 


How to Make an Opening in Lap Siding 
LI pening in Lap Siding 


From inside the house il through the wall at ће comers of the famed opening, 
Puch casing als through the holes to mark thelr location. For mund-op windows, 
dill holes around the curved outline (se variation, page 105). 


Measure the distance between the пай: on the outside of the house to make sure the 
‘mensions are accurate. Mark the сини lines with a chalk line stretched between 
the ils Push the пай: back through the wall 


Кайа straight 4 ush with the inside edge of the right cutting line. Sink е лай 
heads with a тай stn prevent scratches t the foot of the saw Set the cucular saw 
to ts maximum blade depth 


Rest the saw on the 1 * 4, and cut along the marked line, using he edge ot the board 
asa guide. Stop he cus about 1” short oF the comers ш keep trom damaging the 
framing members. 


Reposition the 1 = 4, and make the remaining straight cuts, Drive nails within 1 
the inside edge of the board, because the siding under thls area will be removed n 
make mom lor doar or window brick moldings. 


Variation: For round-top windows, make curved сив using a reciprocating saw or 
Jigsaw. Move the saw slowly to ensure smooth, tala сив. То draw an outline for. 
Tnundop windows, use a cardboard template. 


Complete the cuts at he comer with a reciprocating saw ar Jigsaw 


Remove the си wall section. I you are working wth metal siding, wear work 
loves H you wish, remove the siding peces rom the sheathing and save them for 
νο 


io to Make an Opening in Stucco 


Stucco 1s a muliple-ayer cement product applied to metal lat Building papers 
sandwiched between the mea th and the Sheathing to семе a waterproof Barrier 
Seco is extremely durable due to ts cement base, But if you don't do the removal 
‘carefully, is easy to crack the stucco past the une for the new window о door. 
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From inside the house, drill through the wall at he corners of the framed opening 
Use a twist bit O dil through the sheathing, then use а οσο 
holes. Push casing alls through the holes to mark their locations. 


On фе outside май, measure the distance between Ше nails о make sure the rough 
opening dimensions are accurate Mark cuning Hnes between the nails, using a chalk 
ше 


Brick 
molding 


Match the distance bete the side Jambs and the edge af the brick molding on a 
window or door with the legs of a compas 


Scribe a cutting line on the stucco by moving the compas lo the outline, with 
"Be compas point held onthe marked line. This added margin will allow the back. 
‘molding to fi tight against the wall sein 


1 
πο surface around the outside edge of the scribed line, using a 


masonry chisel and masonry hammer. The scored groove should be a1 as dee. 
по serve as a guide tor the circular saw blade. 


Make straight cuts using a circular saw and masonry-cuting blade. Make several 
passes with the saw, gradually deepening the сив un the blade Just сие through the 
metal lah, causing sparks to Пу. Stop cus just ahead of the comes to avoid 
‘damaging ве stucco past the cutn ine; complet the сив with a masonry chisel 


Variation: For round-top windows, mark the olin an the stucco, using a cardboard 
template, and dl a series ot holes around the outline, using a masonry bit Complete 
"e сш with a masonry chisel. 


Break up the stucen wit a masonry hammer or sledgehammer, exposing the 
underlying melal lath. Use aviation snips to сш through the lah around the opening 
Use a pry bar to pull away the ша and attached suco. 


Outline the rough opening on the sheathing, using a straightedge as a guide, Cut the 
rough opening along the inside edge of the framing members, using a circular saw or 
reciprocating taw. Remove the си section of sheathing 


ШШ! Removing Doors & Windows 


If your remodeling project requires removing ald doors and windows, do not 
start this work until all preparation work is finished and the interior wall 
surfaces and trim have been removed, You will need to close up the wall 
openings as soon as passible, so make sure you have all ће necessary tools, 
framing lumber, and new window or door units before starting the final stages 
of demolition, Be prepared to finish the work as quickly as possible. 

Doors and windows are removed using the same basic procedures. In many 
cases, old units can be salvaged for resale or later use, so use care when. 
removing them. 


ΝΑΙ openings cannot be filled immediately, protect your home by covering the 
‘openings мій scrap pieces of plywood screwed to the framing members. Plastic 
“Sheeting stapled to ве outside of the openings will prevent moisture damage. 


H How to Remove Doors & Windows 


Remove the window trim, using а pry bar. 


For double hung windows with sash weg, move the weighs y cutting the 
coc and pulling the weights from the pockets 


Cut through the пай» holding the window and door frames to e framing members, 
using a reciprocating sow. 


Pry the brick moldings free іші Ше framing members, ing а pry bar 


‘Pll the unit tora the rough opening, using a pry bar, and remove lt completely. 


Variation: For windows and doors attached with nailing fins, си or pry ане the 
ing material or brick moldings, hen remove the mounting nails holding the unit to 
the sheathing. 


ШШ! Removing a Non-loadbearing Wall 


Removing an existing interior wall is an easy way to create more usable space 
without the expense of building an addition. Removing a wall tums two small 
rooms into a large space perfect for family living. Adding new walls in a 
larger area creates а private space to use as а quiet study or а new bedroom. 

Be sure the wall you plan to remove is not load-bearing before you begin 
(sce page 113). If you need to remove a load-bearing wall, check with a 
contractor or building inspector first. Load-bearing walls сату the weight of 
the structure above them. You'll need to install temporary support wall (see 
page 197) to take the place of the structural май you're removing. 

Remember that walls also hold the essential mechanical systems that ran 
through your home. You need to consider how your project affects these 
mechanicals. Contact a professional carpenter to review your plans. 


tos to Remove a Non-oadhearing Wall 


Use a utility knife score the intersections where the wall you're removing meets 
the ceiling ta keep from damaging it during wall removal. Pry away baseboard im 
and remove ecepace plates and switch covers o prepare for demolition, 


Use the side of а hammer to punch a siarter hole in the wallboard, then carefully 
remove the wallboard with a pry bar. Ту рай сі large sections a time 10 
minimize dust, Remove any remaining wallboard пай o screws from the wall studs. 


‘Reroute outlets, switches, plumbing, or ductwork, Have professionals do this toe 
‘ou if you are nat experienced with these systems or confidens In your тв. This 
Work should be Inspected afier Is completed, 


Locate the closest permanent stud he adjacent wall or walls with a stud finder, 
and carefully remove the wallboard up to these suds. Score the wallboard fist with a 
тайну knife, then си through Н with a сис saw. 


Remove the wall studs by cutting through tbe in the middle wiih a reciprocating 
чан and prying out the upper and lower sections. Remove Ве endmost studs where 
"Be wall meets an adjacent май or walls. 


Cut through the wall’ top plate with a circular saw or tecipeocating saw. Pry out 
the top plate sections carefully to avoid damaging the ceiling. 


Remove the sole plate just as you dd the top plate by cutting through it and prying 
up he long pieces, 


Patch the walls and сец strips of wallboard, and гераі the lor as needed 
with new oor coverings. (For more an patching а finished or carpeted Пош, see 


pases 25410255) 


(ЕЕ Installing an Attic Access Ladder 


Before purchasing ап ati aces ladder, examine your home's framing in the 
anic. If your roof 1s framed wit uses, make зше to purchase a ladder unit 
thar wili fit between йе trusses never cut ar alter the trusses. 


Standard rafter and jos framing allows you be option о cut one of the 
Зо to install a wider ladder unit you have to cut a joist, build temporary 
“Support suppor the joist during he projet, then frame in permanent. 
headers to сапу the си joist as shown on the next page. 


H How to Install an Attic Access Ladder 


Mark the approximate location fr the anie access door on the mom celling. Drill a 
hole at ane of the corners and push he end of a зій wine up Ша the attic. In the attie, 
locate Ве wire and clear away insulation in the area Using dimensions provided by 
Ве manufacturer, mark the rough opening across the framing members, using one of 
ве existing Joists as one sie of the frame. Аба 3 (ше wid af wo 2) о ве 
rough opening length dimension о allow fo the headers. 


re vd of your aer unie requires hat —— 
supports in the room below 1o support each end νο damage ta 
Four ceiling (page 17) Use a epoca sw ta си throug ja bodi end 
ος die си piece Calon Do not stand on the cu joist 


Cut two headers to ht betwee the Joists using 2 lumber the same size as your 
сао Joists. Position the headers perpendicular to he iss, buning hem against 
"Be си joists. Make sure һе comers are square and айас the headers with three 3 
deck screws ita each ois. 


Cut a piece o 2x lumber to the length of de rough opening t form the other side of 
ве frame. Square the corners and anach the side piece o each header wih three 


deck crews. 


Cut the rough opening in the ling, using конак - 
frame to guide your saw blade, шады 


Fasten the edges of the wallboard to the rough opening frame using 114 wallboard 
screws spaced every 8". Prepare Ше Ladder s temporary suppor clips according to the 
manufacturer's directions. 


ME our Ladder does not include suppor clips, attach 1 « 4 boards ar both ends of the 
opening, slightly overlapping the edges, in act аз ledgers to support the uni while 
fastening. 


With a helper, ift the unit throug the opening and rest iton the edges. Make sure 
‘he unit is square in the frame and the door is flush with the cling surface. Shim the 
unit as needed Note: Do nor stand on he uni unti t Ís firmly attached o the 
Framing. 


Attach the ladder unit to the rough framing with 104 nails or 2" screws driven 
through the hole in the corner brackets and Маде plates, Continue fastening Ше unit 
10 the frame, driving ο through each side of the ladder frame into the 
rough frame, Remove the temporary ledgers or support clips when comple 


Open the ladder, keeping the lower section folded back. With the tape measure 
along the top of the rail, measure the distance from the end of the middle section о 
"be floor on each гай. Subtract 3° and mark the distances on the right and left ral of 
е third section. Use a square o mark а cutting line across the rails. Place a support 
under the lower section and tim alang the cuning line with a hacksaw (For wooden 
ladders, see manufacturer's directions) 


Fully extend the ladder and test-fit ajustable fet on the rails, Adljast the eet so 
"Bere are no gaps in the hinges and е Teet are Па vith the floor. Drill through he 

тий, sing a recommended size bit, and anach the adjustable feet with included nuts, 
washers, and bolts. 


Install casing around the edges to cover the gap between the ceiling wallboard and 
"Be ladder frame (page 133) Leave ας clearance between the door panel and he 
po 


ШШЇЕгатїпр & Installing Doors 


"The first step in installing a new door is deciding what size and style you 
want. Although many styles of doors are carried in stock at home centers, if 
you want a custom size, you may need to have the home center special-order. 
the doors from the manufacturer, Special orders generally take three or four 
weeks for delivery. 

For easy installation, buy a prehung door, which is already mounted in the 
jamb. You can alo fit and hang a new door In an old jamb to preserve the 
existing moldings (see pages 144 to 147). 

When replacing an existing door, choose a new unit the same size as the 
old door because you'll be able to use the framing members that are already in 
place 

This section shows: 

+ Framing an exterior door opening. 
+ Installing an entry door. 

+ Installing а storm door 

+ Installing a patio door 

‘The following pages show installation techniques for woodframe houses 
with lap siding, If your home exterior is stucco, see pages 194 to 195. For 
information on interior door installation, see pages 140 to 141, 


| 


When it's time to install the door trim, you find out in a hurry whether the door 
vas Installed squarely athe opening 
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A new door opening in a platlorm-tramed house has studs that rext on a sole plate 
running across the top of he subfloor. The sale plate ls cut away between the Jack 
‘suds зо the threshold for the new door can rest directly on the subfloor. 


A new door opening in a balloon-framed house has studs extending past the subfloor 
io rest on the sill plate. Jack studs rest either on the sll plate or on tp f the os, 
"To provide a surface for the door threshold, install nailing blacks, and extend the 
‘subfloor out to the ends of the joists, using plywood. 


H нон to Frame an Exterior Door Opening (Platform Framing) 


Prepare the project site and remove the interior wall surfaces o expose Не framing. 
See pages 115 and 188 t0 191. 


Measure and mark the rough opening width on the sole plate. Mark the locations ot. 
те jack studs and King studs on the sole plate. (Where practical, use existing studs s 
King sois) 


ing studs need to be added, measure and си them to f between the sole plate 
and top plate Psion the king studs and ева them 1 the oe plate with 104 
ση 


Check the king stud with a level to make sure they ae plumb then їоепай them з 
abe top plate wiih 10d mals. 


Measuring from the floor, ο height on oe Ма std. Far 
тоа dors, the recommended rough opening Н greater than the height of he daor 
(ра. This line marks the bortom of the door header 


Determine the size of he header needed pase 110) and measure and mac where 
"Be tp ог will Ht against ing std. Use a level o extend the lines across the 
Intermediate de to the opposite king stud. 


Cut twe jack studs to reach поп the top ol the sole plate to the rough opening 
marks on the king sus, Май the ac stus to the king studs with 10d nails driven 
very 127. Make temporary supports (pae 187) if the wall в usó валов and you 
are removing more than one stud. 


Use а circular saw set о maximum the ol вид that will 
be removed. The remaining stud sections will be used as cripple studs ar the door. 
frame. Мае: Do not си king studs. Make additional сив 3* below йе first сив, then 
finish the cus witha handsaw. 


Knack out the 3" sud sections, then tear out the rest of the studs ay bar. Clip 
away any exposed nails, using nippers. 


Build а header to fit between the king studs on top of the Jack studs. Use two peces 
27 dimensional lumber sandwiched around с plywood (page 137). Anach the 
header to the jack stds king stud, and cripple studs, using 10d nails, 


Use a reciprocating saw to cut through the sole plate next to each jack stud, then 
remove the sole plate with a pry bar. Cut ой any exposed nails or anchors, using 
nippers. 


H нон to Frame a Door Opening (Balloon Framing) 


Remove the interior май surfaces (pases 188 1o 101) Select two existing studs to 
uses king studs The distance between selected qui must he at least 37 wider than 
"Be planned rough opening, Measuring from the oor, mark the rough opening height 
on king sud 


Determine Ше header size (page ПО), and measure and mark where Ше top of 
Wil against a king stud. Use a Tevel to extend the Ше across Ше studs to һе 
проце King std 


Use a reciprocating saw to cut open the subfloor between the stuf, and remove any 
оски in he std cavities, This allows access ісіне ll plate when installing 
Фе jack studs. I vou will be removing more than one май stud, make temporary 
supports (page 187) 


Use a circular saw to си studs along the ies marking the top header. Note: Do not 
cut king studs. Make two addtional сиз on each stud, 3" below the first cut and 6” 
"above йе or Finish сив with а hands, then Anock out the 3" sections with a 
hammer Remove studs with a pry ba. 


Cut twe jack studs each Im the top of the sI plate o the rough opening mark 
on the king studs, Nall the jack studs to ве king studs with 10d als driven every 
Fi 


Build a header to lt between the king studs on top of he Jack sus, using two 
Pieces ο 2" dimension lumber sandwiched around plywood (page 13) Arach 
"he header toe Jack чш, king чы, and ipl sude, using Хай. 


‘Measure and mark the rough opening wid oa the header, Use a plumb bob m 
mark the rough opening on the il plate (inset. 


Cut and install additional jack stads, as necessary, to rame the sides of the ug 
opening. Toenail the jack studs to he header and the sill plate, using 104 nal. Noe: 
чш may have o go to he basement to do this 


ποπ between the studs on ach side of the ough 
opening, using 10 nails. Blocking should be installed at the Iockset location and at 
„ве hinge Посао on the new dor 


Remove the exterior май surface as directed on pages 192 to 195. 


Cut оп е ends ot the exposed studs Пав with the ops of the Паок Joists, using a 
тезрикайвд saw ar handsaw- 


Install 2 x 4 nailing locks next to the jack studs and jit, sh with tops of the 
for joists, Replace any reblocking that was removed. Patch the subfloor ата 
between the jack stus with plywood to form a Па, ev surface Tor the door 
threshold. 


installing an Entry Door 
ing 


Prehung entry doors come in many styles, but all are installed using ће same 
basic methods. Because entry doors are very heavy—some large units weigh 
several hundred pounds make sure you have help before beginning 
installation. 


"To speed your work, do the indoor surface removal (pages 188 to 191) and 
framing work (pages 206 о 209) in advance. Before installing the door, make 
sure you have all the necessary hardware. Protect the door against не weather 
by painting or staining И and by adiing а storm door (pages 150 and 151). 


row to Install an Entry Door 


Remove the door unit from its packing. Do not remove the retaining brackets that 
hold the door lased. Remove the exterior face material inside the framed opening as 
directed on page 197. 


Теми the door unit, centering it n the rough opening, Check to make sure the 
door в plumb, If necessary, shim under the lower side of he door jamb until he door 
1s plumb and level 


‘Trac an outline of brick molding on the siding. Not: If you have vinyl ər metal 
‘siding, enlarge ће outline о make room or the extra trim moldings required by these 
“йш. Remove the door unit after finishing the outline. 


Cut the siding along the outline, Jast down to the sheathing, using a circular saw. 
Stop Just shon of the comers to prevent damage to the siding that will remain. 


Finish the cuts at the comers with a sharp wood chisel. 


Cut 8" wide strips of building paper and slide them between the siding and 
sheathing at he ор and sides ot the opening to shield framing members from. 
moisture Bend paper around the framing members and staple i in pac. 


"To provide an added moisture barrier, cut a plece of drip edge to Пиће width of 
the rough opening, then slide It between йе siding and he building paper at the top 
‘ofthe opening. Do not nail the drip edge. 


Apply several thick beads a silicone caulk to the subfloor at the bottom of the door 
‘opening. Also apply silicone caulk: ever е building paper on the ron edges of the 
Jack smuds and header, 


Center the door unit in the ough opening, and push the brick molding tight agalast 
the sheathing, Have a helper hold the door unie steady ший t is nailed in place 


From inside, place pairs of hardwood wedge shims together to form Па shims (ей), 
and inser shims по the gaps between the dor jambs and framing members Insert 
Shims atthe вазе and Маде locations and every 12" thereat 


Make sure ће dor unit is plumb. Adjust the shims, f necessary, until Ше door is. 
lamb and level. РШ he gaps between Ше Jambs and ве framing members with 
loosely packed fiberglass insulation. 


jl 


From outside, drive 104 casing nails through he door Jambs and into the framing 
members at each shim location. Use а тай set to drive the тай heads below he 


Surface of e wood. 


Remove е retaining brackets installed by the manufacturer, then open and close 
"e door to make sure that t works properly. 


Remove two of the screws on the op Маде and replace them with long anchor 
serews (usually included with не un) These anchor screws will penetrate int the 
framing members to strengthen the Installation. 


Anchor brick molding: the framing members with 1d galvanized casing пай 
driven every 12”. Use a nail set to deve the nail heads below the surface of the wood. 


‘Adjust the door threshold in create a tight seal, following manufacturer's 
recommendations 


Cut ой the shims Mash with the amiog members, using а handsaw: 


Apply slicone caulk road the entire door unit. ЕШ al holes with latex caulk 
f you plan on palating the area. Fish the door and instal ве оска as directed by 
the manufacture. 


H installing a Patio Door 
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ποπ unit, can be ordered from most patio door. 
manufacturers. Seren doors have spring mounted rollers thar lio a narrow track 
n the outside ol the patio фас threshold. 


installing Sliding Doors 


Remove heavy, glass panels уоп must install the door without help, Reinstall the 
Panels after he rame has been placed in the rough opening and nailed at opposite 
‘comers. To remove and install the panels, remove the ор rall, ound on Ше top [ab 
‘fhe door nit 


Adjust the bottom rollers ft installation is complet. Remove the coverplate on 
ве adjusting screw, found on the inside edge of the ral. Tum the screw in 
‘small increments until he door rolls smoothly along the track without binding when 
Jis opened and closed. 


H installing Frenchatle Patio Doors 


Provide extra support for door hinges by replacing the center mounting screw on 
each hinge with a 3` wood screw. These long screws extend through the side jambs 
And deep into the framing members. 


Keep a uniform gap between the door; side Jambs, and top Jamb 1o ensure that 
"Be door will swing freely without binding, Check this gap frequently as you tim. 
around the door unit. 


В How to Install a Patio Door 


1 


Prepare the work area and remove the interior vall surfaces (pages 188 tm 191), 
"Bon rame the rough opening fur the patio door (page 205) Remove the exterior 
surfaces inside the framed opening (page 182) 


Test-fit the door unit, centering it n the rough opening, Check to make sure the 
or B plumb, If necessary, shim under the lover side jamb until he doors plumb 
and level. Have a helper hold he door in place while you djs it 


"Trace the outline of the brick molding ono the siding, then remove the door unit- 
Nate: Ifyou have vinyl or metal siding, enlarge the outline to make room for the eura 
rim moldings required by these sidings. 


Cut the siding slong the outline, Jast down ta the sheathing, using a circular saw. 
Stop Just short of the comers to prevent damage о the remaining siding Finish the 
‘tr at ће corners with a sharp wood chisel. 


"To provide an added moisture barrier, си a plece of drip edge fi the width or 
"Be rough opening, then side и berween the siding and the existing building paper at 
"Be top of the opening. Do пос nail the бар edge 


Cut 8" wide strips of building paper and slide them between the siding and the 
“sheathing. Bend the paper around the framing members and staple it in place. 


Apply several thick beads ог silicone cal o the subfloor at the bottom of the door 
opening, 


Apply silicone caulk around the front edge of the framing members, where the 
siding meets the building Paper. 


‘Center the patio door uni in the rough opening so the brick molding sight against 
the sheathing, Have a helper hold the door unie from ouside ші is shimmed and 
nalled in place. 


то make sure t is evel I necessary, shim under the lower 
side jamb unl he patio door unit Is leve 


M there are gaps between the threshold and subfloor, insert shims coated with caulk 
tote gaps, spaced every 6". Shims should be snug, but not so tight that they cause 
ве threshold o ow. Clear olî ексе caulk immediate. 


Place pairs ot hardwood wedge shims together to farm lat shims. Insert the shims 
every 12" ino the gaps between the side jambs and the Jack studs, For sliding doors, 
shim behind the re plate fnr the door ach. 


Insert shims every 127 into the gap between the ор Jamb and the header, 


From outside, dive 104 casing паі, spaced every 12°, tough the brick molding 
and into the framing members. Use а nall set t drive the nall heads below the surface 
athe wood. 


“ІШ 


From inside, drive 10d casing nails though the door зі and into the framing. 
members at each sim location. Use а nall set t drive the тай heads below the 


Surface nf the won. 


Remove one ofthe screws and cut the shins flush with the stop block found in the 
center of the threshold. Replace the screw with a 3" wood screw driven into the 
subfloor as an anchor. 


Cut ol the shims ash with the face of the framing members, using а hands. ЕШ. 
‘gaps around the door jambs and beneath the threshold with осна packed fiberglass 
insulation. 


Reinforce and seal the edge of the threshold by installing sil! nosing under the 
threshold and against the wall. Deil pilot holes and atach the sill nosing with 10d 
casing als. 


Make sure Ше drip edge is tight against the tp brick molding, then apply silicone 
ашк along the р of the drip «две and long ће outside edge of the side brick 
moldings. ЕШ all exterior пай holes with silicone caulk. Use tex caulk for the nall 
аве you plan to paint over the area. 


Caulk completely around the sil nosing, using your finge m press the caulk іше 
any cracks. As soon as the caulk is dry, paint the sll nosing- Finish the door and 
Install the loclset as directed by the manulacturer See pages 152 to 153 in im the 
interior of the door. 


ШШЇЕгатїпр δι Installing Windows 


Мапу windows must be custom-ordered several weeks in advance. To save 
timo, you can complete the interior framing before the window unit arrives, 
but be sure you have the exact dimensions of the window unit before building 
the frame, Do not remove the outside wall surface until you have the window 
and accessories and are ready to install them. 

Follow the manufacturer's specifications for the rough opening size when 
framing for a window, The listed opening usually is 1" wider and 4" taller 
than the actual dimensions of the window unit. The following pages show 
techniques for woodlrame houses with platform framing. 

I your house has balloon framing (page 109), use the method shown on 
pages 208 to 209 to install a header. Consult а professional to install a 
Window on the second story o a balloon-Iramed house. 


IM your house has masonry walls or if you are installing polymer-coated 
windows, you may want to attach your window using masonry clips instead 
of nails. 

I your home's exterior has siding өгіз stucco, see pages 192 to 195 for 
tips on removing these surfaces and making the opening. 
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ноў to Frame a Window Opening 


Prepare the project site and remove the interior май surfaces (pages 148 to 191). 
‘Measure and mark the rough opening width on the sol plate. Mark the locations of 
ве Jack studs and king studs on the sole plate. Where practical, use е existing studs 


ashing studs 


‘Measure and cut the king studs, as needed, to fit between the ole plate and the tp 
plate. Postion the king studs and toenail them to the sole plate with 104 пай. 


Check the king studs with a level make sure they are plumb, then їоепай them e 
ıhe top plate with 10d nails. 


Measuring from the floor, mark the top of the rough opening on one of the king 
studs. This line represents he hat of the window header. For most windows, the 
recommended rough opening в 6" ler than Ше Deign of ве window frame 


header 


W 


Measure and mark where the top of the window header wil аайы the king 
stud The header size depends on the distance between the king stads (page 110). Use 
a carpenter's level to extend the nes across the old studs to the opposite king stud, 


stud 


Measure dawn trom header line and mark the double rough sll on е ng tud 
Uses carpenter's level to extend the іше acros old suds to the oppose king 
эша. Male temporary supports (pase 187) If removing more than one st 


Set a circular saw tos maximum blade depth, then си though the old studs long 
the lines marking the boton of ће rough ава along the ines marking the top с 
‘he header Do not cut he king studs, On each su, make an additional си about 3" 
above the Ш сш. Finish the сив wih a hands. 


Knock ош the 3° stud sections, then tear out the ok studs inside the rough opening, 
"sing a pry bar. Clip away any exposed alls, using nippers. The remaining sections 
a the cu studs will serve as cripple studs oc the window. 


Cut twe jack studs to reach Im the top of the sole plate to the bottom header lines 
mb king studs, Nall the jack studs to the king studs with 10d тай: driven every 
12", Note: Опа Balloon framed hause, the jack studs өй reach to he si plate. 


Position the header on the jack studs, using a hammer ta ap но place if 
necessary. Attach ће header to е king studs, Jack studs, and pp studs, using 
Tod nals 


Build the rough о seach between the Jack studs by nailing ape of 2 + ds 
көрде Position the rough sll the cripple stads, and тай it to the jack su and 
спрете uds мин 10d шік 


неў to Instali a Window with a Nailing Flange 


Test the window in he rough opening centering it side-to-side in the opening- 
On the interior side, evel and plumb the window, using shims at he sill то make any 
necessary adjustments, Da not allow sins to cause the sill ог jambs вом or 
Impede he window's operation. Mark the position f the sims on the wall 


On the exterior side, measure ο from the window on all sides and mark the wood 
siding atthe with of the brick molding to be installed. Remove the window and 
connect the marks, using a salghedge- Си long the outline using a circular saw 
аде 216) Note: See page 192 to 195 for removing different уре of exterior wall 
surfaces, 


ΣΝ 


Cut an де strip o building paper for the s log enough to extend several 
inches past the sides ο he rough opening. Slide paper between siding and sheathing, 
wrapping it over the inside of the rough opening, and staple in place. Also Install 
building paper along the sides of the rough opening, overlapping the paper atthe s 
у a few inches, and tucking the top edge under the existing paper at the header 


Apply a heavy bead оГ silicone caulk around the perimeter of the exterior rough 
opening, Set the window in posto, then rem кво  s level and plumb, as in чер 
1 On the exterior side, make sure the space between siding and window frame is 
qual to the width o the Dick molding on all sides of the window. Tack window to 
"Be header at one end of the top nailing flange, using a 54 galvanized roofing nail. 


Make final adjustments to ensure the window is level and plumb then nall he 
window а place with d galvanized roofing alls, beginning at the header. Follow 
‘he nailing parteru specified by the manufacturer, Check to make sure the window в. 
"ll operable and that the intro trim wi ac impede И operation before fastening 
atthe sides and sil, 


Cut an Vide strip of building paper and ο 
beneath the existing building paper and covering he naling lange at Ше top of the 
window. Make sur I also overlaps the building paper at the sides by a few inches. 
Staple the paper in place. 


Install the aluminum drip edge along the оГ cutout. Apply construction 
adhesive ш the Чар edge, then slide it under the siding at the top ol the window. Cut 
‘tach brick molding piece to size, mitering the ends at 45°. Position brick molding 
between window jamb and siding. Drill pilot holes through the brick molding and 
into бе framing members. 


Attach the brick molding with ВА galvanized casing nails, hen set the heads with 2 
тай et Caulk the Joint between brick molding and siding: On the interior side, 
Toosely pack fiberglass insulation in the spaces between Ше window rame and 
framing members. Зе pags 152 ш 153 to tim the intero of the window. 


ноў to Install a Window with Brick Molding 


Remove the exterior wall surface as directed on pages 192 to 295, then tes the 
window, centring Н in he rough opening, Support the window with wood blocks 
and shins placed under fhe side jambs and mullion post. Check to make sure Ше 
window Б plumb and level, and adjust the shims, i necessary 


Trace the outline of he brick molding on the wood siding. Remove ће window 
абе finishing the outline. Note: If you have vinyl ar metal siding, you should have 
‘enlarged he outline to make room for he extra channel moldings required by these 
Sidings 


Cut the siding along е oulline just down to the sheathing, For a tound-op window, 
use a reciprocating saw held at a lw angle. Far rag cuts, use а clar saw 
adjusted o the blade cuts through only the siding. Use a sharp chisel o complete Ше 
сива the comers (page 211 


Cut 8“-wide σσ 
sheathing around the emir window opening. Bend the paper around the framing 
members and staple itn place. Wark hom the borom up, so each piece overlaps the 
piece helow. 


Cut length of drip edge of over the ар of the window беп е it between the 
siding and buiding Paper. Far ound.np windows, ase flexible vinyl drip edge or 
rectangular windows, use rigid пеші вр edge (ise) 


insert the window in the opening, and push the brick ο 
sheathing, 


Иге window is perfectly level, пай bot bottom corners of the brick molding wih 
10 galvanized casing nails. I the window is ot perfectly level, тай only at Ne 
higher of the two botom corners. 


From outside, drive 104 galvanized casing nalls through the brick molding and into 
the framing members near the remaining comers of the window 


Adjust the shims so they are snug, but not so tight that they cause Ше jambs to Бон. 
On muliple-uni windows, make эше the shims under the muillion posts are tighi- 


Use a straightedge to check the side jambs to make sure they do not bow I 
necessary, adjust the shims until the Jambs are Па. Open and dose Ше window to 
make sure lt works properly. 


12] 


ποπ hole, hn drive an & casing nall through the 
jamb and shims, Ве careful not to damage the window. Drive the пай heads below 
"he wood surface wih a тай set. 
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FI the gaps between he window jamb and the framing members with loosely 
packed fiberglass insulation. Wear work gloves when handling insulation. 


Тиш the shims us wih the πο 


Apply palatable silicone caulk around the entire window unit. ЕШ nail holes wih 
са. See pages 152 o 153 o tim the nero οἱ the window. 


Wl Installing New Window Sashes 


IF you're looking to replace or improve old single-ordouble-hung windows, 
consider using sash-replacemen Кик. They can give you energy-efficient, 
maintenance ree windows without changing the outward appearance of your 
home or breaking your budget. 

Unlike prime window replacement, which changes the entire window and 
frame, or pocket window replacement, in which a complete window unitis set 
into the existing frame, sach replacement uses the original window jambs, 
eliminating the need to alter exterior or interior walls or rim. Installing a 
‘sash-replacement kit involves litle more than removing the old window stops 
and sashes and installing new vinyl jamb liners and wood or vinyl sashes, All 
of the work can be done from inside your home. 

Most sash-replacement kits offer Ш features and other contemporary 
conveniences. Kits are available in vinyl, aluminum, or wood construction, 
with various options for color and glazing, energy efficiency, security 
features, and noise reduction. 


Nearly ай major window manufacturers offer sash-replacement kits 
designed to fit their own windows. You сап also order custom kits that are 
sized to your specific window dimensions. A good fit is essential to the 
performance af your new windows. Review the tips shown on the next page 
for measuring your existing windows, and follow the manufacturer's 
instructions for the best ft. 


Upgrade al, leaky windows with new, energy-efficient sash-replacement kits. Кі, 
are available in a variety of styles to match your existing windows or to add a new 
decorative accent to your home. Most kits offer natural oe painted interior surfaces 
and a choice of outdoor surface finishes, 


Dauble-hung windows have (но operating window sashes, unlike singlehung 
windows where only one sash moves. Stops ме Installed to separate the sashes and 
Keep them on track 


Measuring for Sash-Replacement Kits 


Measure the width of the existing window at the top, middle, and bottom of the 
frame, Use ће smallest measurement, then reduce the figure by 32. Measure the 
height af the existing window from the head jamb to the point where the outside edge 
af the bottom sah meets the sil. Reduce the igure by Nale: Manufacturers" 
Specifications for window sizing may vary. 


Use a sill-bevel gauge to determine the bevel of he existing windowsill. This helps 
sure the sash kit will ft propery. Also make sure that he sil, side, and had jambs 
are slg, evel, and plumb. Measure the fame dugonally to check for square (IF 
"he diagonal measurements are equal, the rame s square). If the rame в not square, 
check with he sash-kit manufacturer: Most window Мі an accommodate some 
deviation in frame dimensions. 


Carefully remove the interior stops from the side Jambs, using a puny kale ar pry 
bar, Save the stops for reinstallation, 


With the bottom sash down, cu: the cond holding the sash balancing weight on each 
side af the sash. Let the weighs and cords fall into the weight pockets. 


Litt ош the bottom ssh, Remove the parting staps hom the head and side jambs. 
(The panting stops are Ве strips ol wood that separate the tap ad bottom sash) Cut 
"be sash cordis far the top sash, then Ш out the top sash. Remave the sash-cord 
pulleys If possible, pull the weights from the weight pocket at the botom of the 
Sie jambs, then fil the weight pockets with fiberglass insulation. Repair any рап or 
the jambs tha are ote or damaged, 


Position the amb lier brackets, and sten them to the Jambs with 1" galvanized 
roofing nails Place one bracket approximately 4" Irom the head jamb and one 4" 
ftom the sil Leave Y,“ clearance between the blind мор and the jamb-liner bracket 
Install any remaining brackets, spacing them evenly along be jambs. 


Рейна апу gaskets or weatherstrppng provided toe the jamb liners. Carefully 
position ech Шет agains its Brackets and snap И ша place, When both liners are 
Installed, set the new parting sop into the groove of ὧν existing head jamb, and 
fasten it with small finish nails, Install a vinyl sach stop in the interior track at the top 
ο each liner 1o prevent the Бот sash from being opened tn a 


¡Set the sash control mechanism, using а sloned screwdriver Gripping the 
screwdriver Ви, slide dawn be mechanism unl s about 9° above the sill hen 
tum the screwdriver 1o lock the mechanism and prevent from springing upward 
"The conto mechanisms are spring-loaded -da not let them go шй they are locked 
In place, Set the mechanism in ach ofthe four sash channels. 


Install the top sah into the jamb liners. Set the cam pivot on one side of the sash 
ino the outside channel Tite sash, and set the cam pivot on the other side of the 
‘sas. Make sure Вай pivots are set bove the sash control mechanisms. Holding the 
лека, Ш кар, depress the Jamb iners on Бой! sides, and set the sash in the 
vertical position nthe jamb liners, Once the sash s n pain, slide down until 
"he cam pivots contac the locking terminal assemblies. 


Install the bottom sash into the jamb liners, senting И into the ssh channels. 
When the bottom sash is set in the меса position, slide И down unti t engages the 
control mechanisms, Open and close both sashes to make ше they operate properly. 


Check the tilt operation of the borom sash to make sure the stops do по interfere. 
Remove the labels, and clean the windows, Paint or varnish the new sash as desired. 


Depending on the model you choose and where you place it, a skylight can 
offer warmth in the winter, cooling ventilation in the summer, and а view of 
the sky or the treetops around your house during any season, And, of course, 
skylights provide natural light 

Because a skylight lets in so much light, the sizing and placement of the 
unit are important considerations. A skylight thats too big can quickly 
overheat a space, especially in an attic. The same is true of using too many 
skylights in any one room. For that reason H's often best to position a skyli 
away from the day's brightest sun. You may want an operable skylight that 
opens and closes to vent warm air. 


When а skylight is installed above an unfinished attic space, a special 
skylight shaft must be constructed to channel light directly to the room below. 
"To install a skylight shaft, see pages 238 to 241 


Installing а skylight above finished space involves other considerations. 
First, the ceiling surface must be removed to expose the rafters, To remove 
wall and ceiling surfaces, see pages 188 to 191. 

A skylight frame is similar to а standard window frame (page 111) It has a 
header and sill, like a window frame, but has king rafters, rather than king 
stud, Skylight frames also have trimmers that define the sides of the rough 
opening. Refer to the manufacturer's instructions to determine what sie to 
make the opening for the skylight you select 

With standard rafter-frame roof construction, you can safely си into one or 
two rafters as long as you permanently support the cut rafters, аз shown in the 
following steps, If your skylight requires alteration of mare than two rafters or 
if your roofing is made with unusually heavy material, such as clay Ше or 
slate, consult an architect or engineer before starting the project. 
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H how to Install a Skylight 


Use the first rafter on each side of the planned rough opening as a king rafer. 
Measure and mark where he double header and sill will At against the king rafters, 
Then, use a level as a siraightedge to extend the marks across the intermediate rafie. 


Reinforce each king rafter by ataching full-length ο after agalnst ts 
‘outside face. Cut sister rats from Не same size of umber as existing alles, 
‘aching lengths and end cuts exactly, Work each one Ино position, Aush against the 
ouside face of the king rafters, then пай he sisters the kings with pls of 104 
common пай, spaced 12 арап. 


Use a combination square to transfer the sill and header marks across ће face of the 
Intermediate rafter, then си along the outermost lines with a reciprocating saw. Do 
‘ot си ишо the roo sheathing, Carefully remove the cutout section with a pry bar. 
The remaining ο will serve as cripple ates. 


Build а double header and double sill to fit snugly between the king rafters, usi 
эх lumber that š (he same size as the rafters, Nall he header pieces together using 
pars of 104 nails spaced 6" apart. 


имай the header and sill, anchoring them to е king rafters and cripple rafters 
Μ 164 common nal. Make sure the ends of the header and sill are aligned with 
ве appropriate marks onthe king rafters. 


ME your skylight unit is narrower than the opening etc he King studs, measure 
and make marks for the trimmers! They shouldbe centered in the opening and spaced 
according to he manufacturer's specifications. Cut the rimmers from the same 2 
Tumber used for the esto the frame, and пай Шеп in place with 10d common пай. 
Remove the 2» braces 


Mark the opening for the roof cutout by driving screw through the sheathing at 
sch comer of the frame. Then, tack a coule of scrap boards across the opening to 
prevent the rof cut Поп, falling and causing damage below. 


From the reo, measure between the screws to make sure the rough opening 
‘mensions are accurate. Snap chalk lines between the screws to mark the rough 
opening, then remove the screws. 


"Tack а straight 1 x 410 the oo, aligned with the inside ейде of one chalk line, 
Make sure the пай heads are flush with the surface of the board. 


(Cut through the shingles and sheathing along the chalk line, using a circular ан 
and an old blade or a remodeling blade. Rest the saw Toot on the 1 4, and use Ше 
de e board as а guide. Reposition the 1 x 4, and си along the remaining lines 


Remove the cutout root section. 


Remove the shingles around the rough opening wit a flat pry bar, exposing at least 
9" of building paper on all sides of Be opening, Remove whole shingles, rather than 
‘ting hem. 


Cut strips of building paper and slide them between the shingles and the existing 
Building Paper. Wrap te paper so (hat covers the faces of the framing members, 
and sape t in place. 


Spread a 5%-wide layer of roofing cement around the rot opening Set the skylight 
Into the opening so that the nailing flange rests on the roof. Adjust the unit so it sits 
squarely in the opening 


Nail through the ange and into the sheathing and framing members with 2^ 
ο roofing nails spaced every 6” Note: f he skylight uses L-shaped brackets 
instead of a nailing flange, follow manufacturers insrutans. 


Patch in shingles up 1 the boom edge of skylight unit, Anach the shingles with 
10" roofing nails driven just below the adhesive suip. И necessary, си shingles with 
‘a utility knife so they fi against the bottom af ће ку. 


Spread rofing cement oq the bottom edge ol he sill Mashing then Mashing 
around atom of unit Atach flashing by driving 4" galvanized roofing nails 
through the vertical side lange (near Ве top ot the flashing) and imo the skylight 
jambs 


Spread roofing cement onthe boim of a piece оГ te flashing, hen slide flashing 
under the айр edge on one side of the skylight Step Hashing should overlap sill 
Tasting by 5". Press the step Mashing down 1 bond it. Repeat on opposite side or 
ΕΠ 


Patch in the next row сі shingles oa each side of he skylight, following the existing 
shingle pattern. Drive a 1%" roofing пай through each shingle and the step Hashing 
зад ito the sheathing. Drive additional nails just above Ше notches in the shingles, 


Continue applying alternate rows sf step lashing and shingles, using roofing 
‘coment and roofing пай. Each piece of ashing should overlap the preceding plece 
ws. 


At the top f the skylight, cut and bend the last piece of step flashing on each side, 
жо the vertical ange wraps around the comer of the skylight Patch in the next row 
oL shingles. 


Spread roofing cement on bottom of head flashing to bond it to he rool Pace 
Tasting against ор of skylight so the vertical ange fits under the drip edge and the 
horizontal flange fis under the shingles above the skylight. 


“Fil in the remaining shingles, сид them t T, f necessary: Attach the shingles 
With roofing nails driven just above the noches 


Apply a continuous bead of roofing cement along the joint between the a 
ве skylight. Finish the Interior ot the framed opening as desired. 


H How to Build a Skylight Shaft 


A skylight shaft made with 2 «lumber and wallboard and includes a vapor 
barier and fiberglass insulation. You can build a пай shalt with four vertical sides 
огап angled Вай that has a longer frame at ceiling level and one or more sides set at 


“an angle. Since the ceiling opening is larger, an angled shah ets in more direct light 
ο shaft. 


‘Remove any insulation in the area where the skylight Бе located; tum off and 
reste electrical сисш as necessary. Use a plumb bob as a guide to mark reference 
polis on the cli surface, deel below the inside comas of the skylight frame. 


JE you are installing a straight shaft, use the plumb marks made in чер tw defîne 
"Be comets of the ceiling opening; drive a fiis пай through де cling surface at 
sh mark И you же installing an angled shalt, measure out rom he plum marks 
and make new mark that define the comers ol the cling opening; drive finish als 
atthe new marks. 
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From the room below, mak cutting lines then remove the ceiling өкінсе (pages 
Bw 19), 


Use the nearest joists on either side of the ceiling opening t serve as king joists. 
Measure and ma where the double header and double sli wil ht against the king 
а and where the outside edge of the header and sîl will coss any intermediate 
ois. 


зоа wil be removing а section of an τν the king joists 
by nailing full-length ste" joists to the outside aces of the king joists, sig 10d 
nail, 


Install emporary supports below the projec area to support the intermediate rafter 
on bath sides a е opening (page 187} Use a combination square to extend cuti 
lines down the sides o the intermediate ois, hen си ош the jols section with a 
ο πο loose the cuba partian ol the joist, Being careful nor in 
‘damage the ceiling surface. 


Build а double header and double sill 1a span the distance between the king joists, 
ийа; 2x dimensional lumber he same size as the os 


Install ће double header and double sil, anchoring bem о the king joists and 
cripple joists with 10d пай. The inside edges of he header and sil should be aligned 
With the edge of the ceiling cutout. 


Complete ће ceiling opening y cutting and ataching immens, if required, along 
"Be sides e ceiling cutout between the header and sill. Toenall the trimmers to the 
hesder and sil with 10d ll 


Install 2 x 4 corner posts forthe skylight shaft. To measure tor the posts, begin with 
32 thats long enough to reach from the rop to the bottom of the haft. Hold the 2 
%4 against the inside of the framed openings, s0 itis lash with the top ol the rar 
header and the bottom of the joist header (lefi photo), Mak cutting lines where the 2 
> 4 meets the cp of be joist or immer and the bottom of the rafter or immer (ght 
Photo). Cut alang the lines, then (өші the posts а the top and bota of Ше frame 
ΠΗ 


Attach a 2 4 nailing strip to the outside edge of each comer post to provide а 
nn surface for ataching the wallboard. Noch the ends of the nailing tips 1o fit 
around the timmerç a perfect fit Ís not necessary. 


Install additional 2 4 nailing strips between be comer poss he distances 
between posts are more than 24" Miler the top ends of the nalling strips to ft against 
the raher immers, 


Wrap the skylight shaft with fiberglass insulation. Secure di insulation by 
Wrapping tine around the shaft and insulation, 


From inside the shaft, staple a ο sheeting 
cover the Insulation. 


Finish the inside of the shaft wit wallboard (pages 128 m 155) Tip: To reflect 
Ighe, paint the shaft interior with a light-colored, η 


Wl Installing a Bay Window 


Modern Бау windows are preassembled for easy installation, but it still will 
take several days to complete an installation. Bay windows are large and 
heavy, and installing them requires special techniques. Have а least one 
helper to assist you, and try to schedule the work when there's liule chance of 
rain. Using prebuit bay window accessories will speed your work (see next 
pago). 

„А large bay window can weigh several hundred pounds, so И must be 
anchored securely to framing members in the wall and supported by braces 
attached to framing members below the window. Some window 
manufacturers include cable-support hardware that can be used instead of. 
metal support braces, 

Before purchasing a bay window unit, check with the Local building 
department regarding the code requirements. Many local codes require large 
windows and low bay windows with window seats to be glazed with tempered 
lass for safety. 
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Use prebuilt accessories to exse instalation of a bay window. Roof frames (А) come 
complete with sheathing (B) metal top flashing (СЪ and step flashing (D) and can be 
*peciaonlerd at most home centers. You wil have to specify Ше exact size of your 
window unit and the ange рісі) you want for the rof. Ұш can cover the шей 
inexpensively with building paper and shingles or order a copper or aluminum shell 
Metal support braces (E) and ки boards (F) can be ordered your home center If 
"not included with the window unit. Use rwo braces tor bay windows up to 5 ft. wide 
and three braces for larger windows. Skin board are clad with aluminum or vinyl 
and can be curo fit with a circular saw or miter sav: 


Construct a bay window frame similar 1o that for a standard window (see page 111) 
but use а ull sill made from nwo 2 > бе sandwiched around H4" plywood раде 
137) Install extr jack studs under the sill end t help сапу Ве window's weight 


Build an enclosure above the bay window if the mof soffit overhangs the window: 
Build a 2 2 frame бор) to match the angles of the bay window, and anach the frame 
securely to the wall and overhanging аі Install a vapor barrier ad insulation 
(pane 247), then finish the enclosure so lt matches the siding (atom) 


H нон to Install a Bay Window 


Prepare the project site and remove interior wall surfaces (pages 188 to 191), then 
frame the rough opening. Remove the exterior wal surfaces as directed on pages 192 
10 195. Mark for removal a section of siding directly below the rough opening, The 
width of the marked area should equal that of the window unit and the height should 
equal hat of the skin board. 


Set the blade оп a circular saw just deep enough to cut through the siding, then cut 
lang the outline. Stop just sort of the corners to avold damaging ће siding outside 
the outline. Use a sharp chisel to complete the comer сик. Remove е cu siding 
inside the ine, 


‘Poston the support braces alang the ough sill within widest part of the bay 
window and above йе cripple stud locations. Add cripple studs o match the support 
brace locations, necessary Draw outlines of the braces oq the top of the sill Use a 
‘chisel or circular saw to notch the sil to a depth equal to the thickness of the орат 
ofthe support braces. 


Slide the support braces down between the siding and the sheathing, Pry the siding 
ου braces, necessary. 
Nae: On stucco, you will eed та chisel notches in the masonry surface to fi the 


support braces 


Anach the braces the rough sill with galvanized 16d common пай. Drive 3" 
screws through the front of the braces and into the rough sll to prevent twisting. 


Lit the bay window ont the support braces and slide И into the rough opening, 
Cemer the unit within ве opening, 


(Check the window uni to make sure ls level, f necessary, drive shims under the 
low side 1 level the window. Temporarily brace the outside окт edge o the шін 
wih?» to keep lt from moving on the braces. 


σώσω sheathing loosely tacked in place. 
‘Trace the outline of the window and roof unit anto he siding. Leave а gap of about 
15" around he mof unit to allow room for flashing and shingles. 


he gap berween side jambs and jack studs is more than 1" wide, mark and cut 
wond blocks о bridge the gap (smaller gaps require по blocks) Leave a small space 
far inserting wood shims. Remove the window, еп anach Blocks every 12" along 
бези. 


Cut the siding just down to the sheathing long the outline, using a circular saw. 
Stop Just short of the comer, en use a wood chisel to complete the comer сиз. 
Remove the си siding. Pry the remaining siding че from the sheathing 
around the roof outline o allow for easy instillation of he metal fasting, Cover the 
exposed sheathing with ο ους 


Set the bay window unit back on the braces, and slide it back into the rough opening 
until tne brick moldings are tight ο Insert wood shims between. 
"he outside end o the metal braces and the sear board (nee) Check the unit to make 
sure lis level, and adjust the him, i necessary, 


Anchor the window by ling pilot holes and ding 164 casing шік through the 
ick molding and into the framing members, Space пай every 12", and use a nall 
‘stn drive the пай heads below the surface of the wood. 


Drive wood «мин πι the spaces between the side ік and the blocking or Jack 
Шиве 


чи and betwen the headboard and header, spacing the shims every 1: 
spaces around the window with loosely paced erga Insulation. At each shim 


location, drive 164 casing nails through the jambs and shims and into the framing 
members Си ofthe shims flush with the framing members, using а handsaw or 
ly knife, Use а пай set to dve the пай heads below the surface. I necessary, 


“lil holes tà prevent spliting the wood. 


‘Staple sheet plastic over he top of the window unit to serve as a vapor barrier Tim 
"Be edges of ite plastic around the top of the window, using a ау knife. 


=] 


Remove the sheathing pieces from the rof frame, then positio the fame on top of 
зе window unt Anach the oof frame to the window andate wall sud 


locations, using 3" uy screws. 


Full e empty space inside the тоо frame with loosely packed fiberglass insulation, 
Screw the sheathing back ono the roof frame, using 2” tty screws. 


‘Staple asphalt building paper over the tol seating, Make sure cach piece of 
building paper overlaps the one below by at least 3 


Cut rip edges with aviation snips, then attach them amun the edge of the roo 
sheathing, using roofing nal. 


Cut and fia piece of чер flashing on each side of the roof frame. Adjust he 
Tasting so overhangs the drip edge by 4 (лд. Flashing help guard against 
moisture damage. Тіп the end of the flashing to е same angle as the drip edge. 
Nal the fisting to the sheathing with roofing пай. 


Cot 6" dde strips of shingles tor the starter row. Use roofing nails to anach he 
stare row shingles so they overhang the drip ейде by about 1". Cut ће shingles 
along the rool hips with a straightedge and roofing knife 


Nail a full row of shingles over the starter sow, aligning the ges with the 
bottom edge of the starter там. Make sure shingle notches are по aligned. 


Install another piece of step flashing on cach side of the roo, overlapping the fs. 
plece of flashing by about 5". Cut and install another ow of full shingles. The bonom 
edges should overlap the ops оГ the notches on the previous row by" Attach ве 
“Shingles with roofing вай driven Just above the notches. 


Continue installing alternate rows of step flashing and shingles to the top of the 
roof. Bend the last pieces of step flashing to fit over е rof his 


When the roof sheathing i covered wih shingles, stall the top ashing, Cut and 
bend йе ends over the oo hips, and amach it with roofing nails, Anach the 
remaining mws of shingles over the top flashing. 


Find the height of the final rows of shingles by measuring from the op of the roof to 
а point t" below he top ofthe notches on the last installed shingle. Tim the shingles 
той. Anach the final row of shingles with а thick bead of roofing cement aot nails, 
Pres firmly to ensure а good bond. 


Make ridge caps by curing shingles into 1-eJong sections. Use a roofing knife to 
шіп off the tp corners of each piece. Install the ridge caps over the of hips, 
beginning at the bottom ο the roof. Trim the Боот ridae caps to match the edges of 
the roo. Keep йе same amount of overlap with each layer. 


At the top of the roof hips use а roofing knife to си the shingles to fi flush wlth 
the wall. Anach the shingles with roofing cement. Do not use any al 


‘Staple sheet plastic over Ше bottom of the window unit to serve asa vapor barrier. 
Tim the plastic around the botam of the window. 


Cut and attach a 2 x 2 skin frame around the bortom of the bay window, using 3" 
‘galvanized screws, Set the skirt frame back about 1" trom the edges of the window. 


| 
Cut skirt boards to mach the shape of the bay window boom, miering the ends to 


ensure a tight fx. Test-it the skirt board есе to make sure they match the bay 
Window boom. 


Cut a2 x 2 furring strip for each skirt board. Miter the ends to е same angles as 
е skin boards. Anh the furring өсір to the back of the skin boards, I from the 
boom edges, using 2° galvanized screws. 


ES 
E 
Attach the skirt board pieces to the skirt frame. Dil" pilot holes every 6° 


"through the back of the skirt frame and into the skirt boards, then tache skin 
boards with 2" galvanized screws 


Measure the space inside the skirt boards, using a T-beve 1o duplicate the angles. 
Cat a skin boton fm ου tn this space. 


Lay fiberglass insulation onthe skin bottom. Position the skirt botram against the 
Turing sis and antach н by driving 2” galvanized screws every 6" through the 
bottom and ita the fring strips. 


Install апу additional trim ресе (пын) specified by your window manufacturer, 
ишаа Ва galvanized casing пай. Sel ro! edges with roofing cement, and seal 
around the rest of the window with palntable silicone caulk. Se papes 152 183 
and 156 1o 159 to tim the interior ot the window. 


ШШ! Patching Wood Siding & Stucco 


Cover the patch area with sheathing and building paper, or already present. Г 
the bottom row of siding is missing, nail a starter stip си from a piece of siding 
along the bottom of (be patch area, using Gd siding пай. Leave a а” gap at each joint 
in the starter ир to allow for expansion: 


Use a flat pry bar to remove lengths of lap siding on bot sides of the patch ra, 
creating a staggered poten. When new siding в installed, не end joints will be 
ойе or a less conspicuo appearance. 


Cut the bottom piece of lap siding ta span the entire opening, and lay it over the 
апа strip. Allow а V expansion συ 
Pars of 64 siding nails driven at each stud location. 


Cut and install succeeding rows of siding, naling only near the top o the siding at 
td locations. Work upward from the bottom стеже the rper overlap. 


Fill joints between the siding pieces wit ο caulk. Replat the 
‘ete май surface as soon as the caulk dries o protect the new siding against 
weather, 


H How to Patch Stucco 


For small jobs, use premixed stucco, available at building centers. For best 
results, apply the stucco in twa or three layers, letting each layer dry 
completely between applications. Premixed stucco also can be used on larger 
areas, but it is more expensive than mixing your own ingredients. 


Cot seit-farring metal lath and anach eto the sheathing with roofing nails. Pieces 
of lath should overlap by 2°. Note: If the patch area goes to the base of the stucco 
wall, mach metal “stop bead" at the bottom of the opening to prevent the stucco 
material from leaking ou. 


Mix the first stucco сва by combining 3 parts sand, 2 parts Portland cement, 1 part 
masonry cement, and water. The mixture should be just moist enough to hold is 
shape when squeezed, 


Use a travel to apply the firs stucco coat in а "hick layer, directly onto the metal 
lath Scratch horizontal grooves into the wet surface of the sueco Let the stucco set 
for two days, dampening i every few hours with ine spray to help и cure evenly. 


“Міх and apply second succo coat in a smooth layer, so the patch area is within 
ofthe wall surface. Let the second coat зе for two days, dampening It every few. 


hours. Міх a stucco finish coat made of 1 pat line, 3 parts sand, ars white 
cement, and water 


Dampen the wall, then apply the finish coar to ratch the old stucen. Practice helps- 
The finish сва above was dabbed on wi a whisk broom, then fattened with a 
шегі Keep the finish coat damp for a week, and let t dry for several mare days if 


‘yu plan to ради it. 


ШШ! Patching Flooring 


When an interior wall ог section of wall has been removed during remodeling, 
you will need to patch gaps in the flooring where the wall was located. There 
эге several options for patching floors, depending on your budget and the 
level of your do-it-yourself skills. 

IE the existing flooring shows signs of wear, consider replacing the entire 
flooring surface. Although it can be expensive, new flooring will hide any 
taps in the Door and will provide an elegant finishing touch for your 
remodeling project. 


IF you choose to patch the existing flooring, be aware that it is difficult to 
hide patched areas completely, especially if the flooring uses unique patterns 
or finishes. А creativo solution is to intentionally patch the floor with material 
that contrasts with the surrounding flooring. 


A quick, inexpensive solution is to install -molding to bridge a gap In a wood sirip 
оо. T-mkdings are especially useful when the surrounding boards run parallel to 
the gap. T-moldings ме available in several widths and can be stained to match the 
Mooring. 


When patching а wood stip for, move all of the flor boards that but against 
the flooring gap, using a pry bar, and replace hem with board cuo fit, This may 
Teque that you wim the tongues trom some tongue-and-groove Ποσο. Sand 

and refinish the еше or, зо Не new boards match with the oid. 


ноў to Use Contrasting Flooring Material 


aa 


Fl gaps in loos with materials that have а contrasting color and atero. For wood 
Пк, parquet Ше are an easy and inexpensive choice. You may need o widen the 
ooring gap with a circular saw o make oom for the contrasting tles. To enhance 
"Bo effec, си away a Border strip around the room and ПШ these areas with the same 
‘contrasting flooring material (Ine) Вш up the subir In ће patch area, using 
lasers of thin plywood and building paper. 


Make a carpet patch by laying the patch material over the old flooring, hen double- 
‘eng through Бай layers. When the cur strip of old Под is removed, he new 
atch will ПЕ Roaring material is patlemed, make sue the ранен are 
aligned before you ct 


"Install а carpet patch using heat-activated carpet tape and а rented seam Ion. 
Original carpet remnants are ideal for patching, New carpet even of the same brand, 
чус, and eror seldom will match Ше old carpet exactly 


Cabinets & Countertops 


"This section includes a comprehensive overview of removing and installing 
cabinets, installing new countertops, and even building а custom laminate 
countertop. Don't be intimidated by the challenge. Installing cabinets has. 
more to do with careful planning and accurate layout than mastering new tool 
techniques, Take your time with a big cabinet or countertop project, working 
from a thorough set of plans, and you should have good success, Many home 
centers can help you design your kitchen layout and draft a set af CAD. 
drawings to make the process easier. 


Some projects covered here will require heavy lifting. Enlist a helper or 
two to help you lft wall cabinets into postion or place long sections of 
countertop, 


1n This Chapter: 
+ Removing Trim & Old Cabinets 
+ Preparing for New Cabinets 

+ Installing Cabinets 
+ Installing Counter 


+ Building a Custom Laminate Countertop 


ШШ! Removing Trim & Old Cabinets 


Old cabinets can be salvaged fairly easily if they are modular units that were 
installed with screws, and some custom built-in cabinets can be removed in 
ове piece. И you're not planning to salvage the cabinets (they can be donated. 
to charitable organizations that process building materials), they should be cut 
inta pieces or otherwise broken down and discarded. I you're demolishing 
your old cabinets, the main danger is causing collateral damage in the room, 
especially to the plumbing, so work with care, 


Remove rim moldings atthe edges πο bar ar 
puny knife. 


Remove base shoe rom cabinet base I the molding is to the floor- 


Remove baseboards and обет wim moldings with а ру bar. Protect wall surfaces 
wit scraps of wood. Label the vim boards on ἐς back side so you can replace them 
ЕТІ 


Remove valances above cabinet, Same valances are attached to Ве cabinets or 
soft with screws. Others are тайей and must be pried loose. 


H how to Remove Cabinets 


Remove doors and drawers to make it aser o ge at interior spaces. You may need 
ко scrape away old paint o expose hinge screws 


Cabinets can be removed asa group or can be disassembled. 


‘Detach individual cabinets by removing screws that hod face frames together. 


(Countertops are usually ot salvageabe Cut them into manageable pieces witha 
reciprocating saw, or take them apart plece y piece wiih a hammer and pry bar. 


ШШ! Preparing for New Cabinets 


Installing new cabinets is easiest if the kitchen is completely empty. 
Disconnect the plumbing and viring and remove the appliances, To remove 
old cabinets and countertops, see pages 258 to 259. И he new kitchen 
requires plumbing or electrical changes, now is the time to have this work 
done. М the kitchen flooring is to be replaced, finish it before beginning layout 
and installation of cabinets, 

Cabinets must be installed plumb and level. Using a level as а guide, draw 
reference lines on the walls to indicate cabinet location. И the kitchen floor is 
uneven, find the highest point of the floor ara that will be covered by base 
cabinets, Measure up from this point to draw reference lines 


"The first step in cabinet installation is to to mark 
cabinet height and locate and mark wall studs. 


H How to Prepare Walls 


Find high and low spots on wall surfaces, using a long, straight 2 + 4. Sand down 
any Мавров. 


“Fil in low spots of wall by applying wallboard compound with a taping knife. Let 
ве compound dry, and then sand ig. 


Locate and mark wall studs, using an electronic stud finder, Cabinets normally will 
e hung by driving screws into the studs through the back af the cabinets. 


Find the highest point along the floor that will be covered by base cabinets. Place a 
level on a long, straight 2 » 4, and move the board across the Noor o determine if the 
"oris uneven Mark the wall at the high point. 


Measure up 345 trom the high-poln mark (for caber), Use a level (a 
aset level is perfect) 10 mark a reference line on the walls Base cabinets will be 
installed with top edges ash against this ine. 


Measure up На“ trom he high-point mark and draw a second reference line. Wall 
cabinets wil he installed with thelr top edges Ach against this ае. 


Measure down 30 rom the wall-cablnet reference ine and draw another level ine 
were the bots ot the cabinets will be. Temporary ledgers will be Installed against 


this ine. 


(ЕЕ Installing Cabinets 


Cabinets must be firmly anchored to wall studs, and they must Бе plumb and 
level when installed, The best way to ensure this is by attaching a ledger 
board to the май to assist in the installation. As a general rule, install the 
upper cabinets first so your access is not impeded by the base cabinets. 
(Although some pros prefer to install the base cabinets first so they can be 
used to support the uppers during installation.) 175 also best to begin ina 
comer and work outward from there. 


ο 


recaps 
nel 

Uy te 

E^ 

рата 

Dal 

Course Шы 
лора 
pe 


Canas 
il 
porem 
Filer unge 

жен 

fe ih ike 
watery 
Pal el rmm 
рова 


‘Stock cabinets are sold in boxes that are keyed ta door and dawer рады (yoa need 
а buy these separately). B is important that you realize this when you ae estimating 
our project costs at the building семе (оеп a dor pack will cost as much o more 
"Ban the cabinet). Also allow plenty af tine for assembling the cabinets out of the 
box. lt can take an hour or more to ри complex cabinets together. 


H How to Fit a Corner Cabinet 


Before installation, μμ to make sure dons and 
andis do пос intere with each other. I necessary, increase the clearance by 
pulling the comer cabinet away trom the side wall by no more than 4* To maintain 
‘even spacing between the edges of the doors and the cabinet comer, cut a filler strip 


and anach t the comer cabin or the adjoining cabinet Fer өшіре shouldbe 
made from material that matches the cabinet doors and fce frames. 


H How to Install Wall Cabinets 


1 


Position a corner upper cabinet on a једог (see page 263) and hold In place, 
making sure i is resting cleanly on the ledger. Dei. pilot holes imo Ве wall studs 
"through the hanging tips at he tep rear of cabinet. Attach the cabinet о the wall 
with 244" screws. Do not tigen fully unl all cabinets are hung. 


‘Attach а filer strip to the front edge of the cabinet, if needed (se preceding page) 
Clamp ве filler in place, and rl counterbored pilot holes through the cabinet ace 


frame, near hinge locations. Anach filler to cabinet with 214" wallboard screws or 
fathead wood screws, 


Position the adjoining cabinet on the ledger, tight сие cabinet or lr 
stp. Clamp the corer cabinet and the adjoining cabinet together a the top and 
оооп, Handscrow clamps wil not damage wood face frames. 


Check the front cabinet edges or face frames for plumb. Dill pilot holes into 
wall sud through hanging tips in rear of cabinet. Auch cabinet with 24" screws. 
Do not tighten wall screws fully until all cabinets are hung 


Attach the corner cabinet to the adjoining cabinet. From Inside the corner cabinet, 
аш pilot holes through face frame. Join cabinets with panead wood screws. 


Position and attach each additional cabinet. Clamp frames together, and drill 
‘ounterbored pilot holes through the side of the face frame. Join cabinets with wood 
sees. Dll pilot holes in the hanging stips, and anach the cabinet to the studs 


With wood screws. 


Join frameless cabinets with (66) 1" pantead wood screws or wood screws vit 
"decorative washes. Each pair ot cabinets should be joined by а least four screws. 


Fi gaps between the cabinet and wall with a Niller strip. Cut the filler sip to fite. 
ac, then wedge wood shims been the filler and the wall to create felon fit 
"Bar holds и place temporarily. Dll counterbored pilot holes through the side of 

"Be cabinet (or te edge ofthe ace rame) and atach the filer with screws. 


Remove the temporary ledger: Check the cabinet un for plumb, and adjust if 
necessary by placing wood shims behind ће cabinet, near stu locations. Tighten 
“ай screws completely. Cut of shims with a uly knife. 


Use trim moldings to cover any gaps between cabinets and walls Stain moldings o 
match cabinet finish, 


Attach decorative valance above the sink. Clamp valance to edge of cabinet frames, 
and dl counerbored pilot holes through cabinet frames into end of valance, Anach 
With panbead wood screws. 


Install the cabinet doors, I necessary, adjust the hinges o the doors are and 
plumb. 


Begin the installation with a comer cabinet. Draw plumb lines that Intersect he 
3414" reference line (measured frr Ше hgh pin of the Пош; see page 263) the 
locations for the cabinet sides- 


Place a cabinet in the corner. Make sure the cabinet is plumb and level. I 
necessary, adjust by driving wood shims under the cabinet base. Ве careful not to 
damage flooring. Dill "plo holes though the hanging sip and into the wall 
‘suds Tack the cabinet to he най with wood screws or wallboard crews. 


Clamp the adjoining cabinet е corner cabinet. Make sure the new cabinet is 
Plumb, then ВАЙ counierbored pilot holes through the cabinet sides or the face frame 
and fler strip. Screw the cabinets together. Вай ἡ. pilot holes through the hanging 
„Заре апа ш the wall tds, Tack the cabinets loosely to the wall studs with wood 


stews or wallboard screws 


ΠΡ 


Use a jigsaw to cu any cabinet openings needed in the cabinet backs (far example, 
Inthe sink base seen here) for plumbing or wiring. 


Position and attach additonal cabinets, making sure the frames are aligned and the 
cabinet tops are level. Clamp the cabinets together, then attach the face frames or 
‘cabinet sides with pantead screws driven inta pilot holes. Tack the cabinets ta the 
wall ш, Ва don't drive screws too tight you may need to make adjustments ance 
бе entire cabinet is installed. 


Make sure all cabinets are level. If necessary, adjust by driving shims undemeath 
‘cabinets, Place shims behind the cabinets near stud locations по fil any gaps. Tighten 
all screws Cut off shims with uil knife. 


Use trim moldings to cover gaps between he cabinets anû the wall or Поос The toe- 
ck area is often covered with strip ol wood finished to match the cabinets or. 
ΠΠ 


Hang cabinet doors and mount drawer fronts, then test ta make sure they close 
‘smoothly and he doors t evenly and flush. Set closing cabinet hinges (by far the 
most common type installed today) have adjustment screws that allow you to make 
minor changes to the hardware to correct any problems. 


(ЕЕ Installing Countertops 


If you are installing countertops on brand-new cabinets, the best way to 
ensure a successful installation is to do a good jab installing the cabinets. И 
they are level, half the countertop battle is over. If you are replacing only the 
countertop, the success of the new installation hinges on two critical elements: 
removing the old countertop without causing any damage or disruption ta the 
cabinets and taking careful measurements of the cabinets so you can order 
new countertops that fit perfectly. 

IE you are replacing your old countertops with the same type of material, it 
may be worth your time to take careful measurements of the old countertop 
before you remove it. On the other hand, there is nothing guaranteeing that the 
cold countertop was sized correctly or that Не counter and cabinets haven't 
shifted since the original installation, The surest method is to rely on the 
cabinets for your measurements. But before taking them, do any minor repairs 
or leveling that may be required. Then, once your cabinets are level, take the 
measurements you'll need for ordering materials. 


"Take careful measurements of your base cabinets before ordering countertop 
тшеп. Take measurements along йе май and at the Iront edge of the cabinets. Г 
there is a discrepancy, use Ше smaller measurement I the countertop wil bur against 
а wall ог appliance оп each end, Use the larger measurement if the cabinet is open on 
‘ne end or both ends. Ве sure to add length far overhang on countertops with open 
ends (generally, 1 overhang per end), If the countertop will butt up against an 
appliance, do not Include ay allowance for overhang (in fact, some installers 
recommend subacig io prevent contact between the countertop and the 
appliance). 


H How to Remove an Old Countertop 


"Turn off water Ве shutoff valves. Disconnect and remove plumbing fixtures 
and appliances, Remove any brackets or screws holding the counterop to the 
cabinets, Unscrew the take-up bolts at the comers of mitered countertops. 


Use a utility knife си caulk beads along the Backsplash and edge of the 
countertop. Remove any tm. Using а Па pry bar, uy oh countertop away 
from the base cabinets- 


he countertop cannot be pried up, use a reciprocating saw ог saw with coarse 
\wood-euting blade to cut the countertop Шо pieces for removal, Be careful oto 
itio the base cabine 


le. Chisel ше off witha 
"lar saw and 


H installing a Post-form Countertop 


Post-form laminate countertops are available in stock and custom colors, Pre- 
mitered sections are available for two- or three-piece countertops that 

continue around comers, И the countertop has an exposed end, you will need 
эп endeap kit that contains  preshaped strip of matching laminate. Post-form 
countertops have either a waterfall edge or a no-drip edge. Stck colors are 
typically available in 4-, 6-, В-, 10-, and 12-foot straight lengths and 6- and 8- 
foot mitered lengths. 


Materials and tools or изайов a pos-orm countertop include: Wood for 
‘himming (A) take-up ls fr drawing miters together (B), household iron (C), 
endcap laminate to match countertop (D), endeap batiens (E), fle (F), adjustable 
ο blocks (H), compass (0, fasteners Ü), con caulk and sealer 
по. 


Past-form countertops are among the easiest and cheapest io install. They are а 
ο ο and calar options are 
fairy limited. 


В нон to Install a Postorm Countertop 


OPTION: Use a jigsaw ed with а dovnstoke blade to cut the post-form И he 
зан foot must rest on the god surface of the ρω Гола. И you are unable o locate a 
Ὁ blade, you can ту applying tape over the ung lines and set the saving. 
clon so there в no оба] motion. Some saws allow for his sening. 
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Use a framing square τ mark a cuing line on the bottom surface of the countertop- 
‘Cat off the countertop with a jigsaw, using a clamped straightedge as a guide. Sand 


‘ou any unevenness with a belt sander. 


Attach the battens from the endcap kit to the edge of he countertop, sig 
carpenter's glue and smal brads. 


Hold the endeap laminate against the end, slightly overlapping the edges. Activate 
the adhesive by pressing an iron set ar medium bea against the endeap. Cool witha 
wet cloth, then е the endcap laminate Mush with the edges of he countertop. 


Position the countertop оп base cabinets. Make sure the front ede of the countertop 
is parallel to the cabinet faces. Check the counterion for level, Make sure that 
drawers and dors open and close Ice I needed, adjust the countertop with shims, 


Because walls аге usually uneven, use а compass to trace the wall outline onto the 

backsplash. Set the compass arms to match the widest ap, then move the compass 

along the length of the wall to ander the outline to the top οἱ he backsplash. Apply 
"ape to the top edge of the backsplash, following the scribe line (inser). 


Remove the countertop, Use bel sander ro grind he backsplash othe scribe line, 


Mark cutaut for self-rimming sink. Position the sik upside down on the countertop 
and trace їз outline. Remove the sink and draw а cutting line aside the sink 
оше. 


Drill a starter bale just inside the cutting ine. Make sink cutouts with а Jigsaw. 
Support е сшош area fm below so that the falling cutout does no damage the 
pon 


Apply a bead of silicone caulk t edges of the mitered countertop sections. 
Force the countertop pieces пру together 


rom underneath the countertop, instal and tighten miter take-up bolis. Position 
πο бе wall and fasten it to the cabinets Бу driving wallboard 
Screws up through the comer brackets and into the countertop. Screws should be long 
«enough to provide maximum holding power, but по long enough to puncture the 
laminate surface. 


Seal the seam between the backsplash and the ο the 
bead with a wet Пар. Wipe away excess caulk. 


ШШ! Building a Custom Laminate Countertop 


Building your own custom laminate countertop using sheets of plastic 
laminate and particleboard offers two advantages: the countertop you get will 
be less expensive than а custom-ordered countertop, and it will allow you 
more options in terms of colors and edge treatments. A countertop made with 
laminates can also be tailored to fit any space, unlike premade countertop 
material that isa standard width (usually 25 inches). 


Laminate commonly is sold in B-footor 12-foot lengths that are about +" 
thick. In width, they range from 30-inch strips to 48-inch sheets, The 30-inch 
strips are sized specifically for countertops allowing for a 25-wide 
countertop, a 147 -wide front edge strip, and а short backsplash. 

The plastic laminate is bonded to the partcle-board ar MDF substrate with 
contact cement (although most professional installers use products that are 
available only to the trades). Water-base contact cement is nonflammable and 
nontoxic, but solvent-base contact cement (which requires a respirator and is 
highly flammable) creates a much stronger, more durable bond. 
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“Fabricating your own custom countertop rum particleboard and plastic laminate 
is not exactly an easy do. yourself project, but it gives you unlimited options and 
"Be results can be very satisfying. 


H Working with Laminate 


Measure alang tops о base cabinets to determine the size of the countertop. И wall 
comers are not square, use а framing square to establish а reference ine (R) near he 
middle of the base cabinets, perpendicular to the front of the cabinets. Take four 
measurements (А, B, C. D) поп the reference Іле о the cabinet ends, Allow for 
η: for each exposed end and 1 ta the width (E) 


Lay out cutting lines on the particleboard so you can rip-cut the substrate 
and buildup strips to size, using а framing square to establish a reference line, 
Cut the core to size, using a circular saw with а clamped straightedge as a 
guie Cur tips paricebord for a backsplash and tor jal арап, 
where sections of countertop core are butted together. Cut 3" strips fore 
buildups. اا‎ 


H нон to uid Custom Laminate Countertop 


Join the countertop substrate pieces on the botton side. Attach a 4 particleboard 
Joint support across the seam, sin carpenter's glue and 1" wallboard screws- 


Attach 3"-wide edge buildup strips 1o the botom of the countertop, using 1 
‘wallboard screws ЕШ any gaps on the outside edges with latex wood patch, and then 
and йе edges with a belt ande. 


To determine the size of the ο ο... 
Laminate seams should not overlap ο το margin o both 
"Be length and width of each plece. Measure laminare needed for face and edges of a 
backsplash and for exposed edges о the countertop substrate. Add 14" to each 


Cut laminate by scoring and breaking it. Draw а cutting line, ihn etch along the ше 
with a utility knife o other sharp cutting tool. Use a stralghuedge as а guide. Two 
pases of he scoring tool will help minae break cleanly. 


OPTION: Some laminate installers prefer ta cut laminate with special snips that 
resemble aviator snips. Available from Laminate suppliers, the snips аге faster than 
Scoring and snapping and less likely to cause cracks or tas in the material, You'll 


ЗШ need to square the си edges with a immer or router 


Bend laminate toward the scored line until the sheet breaks cleanly. For eter 
соо! on папом peces, lamp а straightedge along the ο bending 
laminate. Wear gloves and safety glasses ш aval being cut by sharp edges. 


Create tight pilote seams with plastic ο 
ı10 im edges that will but together: Measure rom cutting edge πο 
ве router baseplate (A). Расе laminate оп scrap wood and align edges. To guide the 
router, clamp ο on the Laminate a distance Aplus, parallel о 
laminate edge. Төп laminae 


Apply laminate to sides af countertop first. Using a paint roller, apply two coats of 
‘contact cement t he edge of he countertop and one coat to back of laminate. Let 
‘cement dry according o manufacturers dicos. Position laminate carefully, then 
press аршы edge af counter. Bond laminate to substrate firmly with ler. 


Use a router and flush-cutting bit to tim edge serip ch with top and Боот. 
surfaces Г countertop substrate. At edges where router cannot reach, m excess 
laminate wit fle. Apply laminare to remaining edges, and tiim wilh router. 


Test laminate top оп countertop substrate. Check that laminate overhangs all 
κόρα, A seam locations, draw а reference line on the core where laminate edges will 
bunt together. Remove laminate. Make зше all surfaces are tree of dust, Шеп apply 
one coat ot contact cement to back laminate and wo coats to substrate. Place 
менг made of Wick scrap wood at 6" intervals across Ше countertop соге 
Because contact cement bonds instantly, spacers allow laminate to be positioned 
accurately over he core without bonding, Allg Laminate with seam reference Ше 
Beginning at one end, remove spacers and pres laminate the countertop сше. 


Apply contact cement to remaining substrate and next piece of laminate. Let cement 
diy then positon laminare on spacers and carefully align but seam. Beginning a 
‘seam edge, remove spacers and press laminate о he countertop substrate. 


ой the entire surface with а 1ойег to bond laminate ta the substrate. Clean of 
any excess contact cement with a soft cloth and mineral spirits. 


Remove exces laminate with a router ην bit. At edges where router 
‘cannot reach, wim excess laminate with Ше, Countertop is now ready To final 
wimming with bevel-cuning bi. 


Finish-trim the edges with a router and 15 beve-cuting ви. Set bit depth so that 
‘he bevel edge is cut only on the top laminate layer. ВИ should not cur into vertical 
edge surface. 


Fe al edges and sharp corners smooth. Use downward file strokes to avoid 
chipping the laminate, 


Cut 15" ade strips of "plywood to form an overhanging scribing sip for he 
„варна. Anach to the top and sides of the backsplash substrate wi glue and 
‘wallboard screws. Cut laminate pieces and apply ta exposed sides, top, and front of 
"Be backsplash. Trim each piece as it is applied. 


‘Test the countertop and барка. Because your walls may be uneven, use a. 
compass to trace the wall outline ono the backsplash scribing sirip. Use a belt sander 
то grind the backsplash to the scribe ie (see page 274). 


Apply a bead of silicone caulk to the bom edge of the backsplash. 


Position the backsplash on the countertop, and clamp it into place with bar clamps. 
Wipe away excess caulk, and е caulk cure completely: 


Screw 2" wallboard screws through the countertop and into the backsplash cute, 
Make sure screw heads are countersunk completely for a tight agas the hase 
cabinet Install countertops 


ШШ! Glossary 


Balloon framing — a type of framing construction in which the studs run 
from the sill plate on the foundation to the roof framing ln one continuous 
piece. Used most commonly in house construction before 1930. 

Base-shoe molding — a strip of molding nailed to baseboard at the floor to 
conceal aps and add a decorative edge. 

Beam — a term that applies to any horizontal member such as a joist or 
header 

Bevel cut — an angled cut through the width or thickness ofa board or other 
piece of stock. 

Blindnailing — a nailing technique used in the installation of tongue-and- 
промо panels where the пай head is hidden from view by the groove of the 
next panel. 

Blocking — a piece of dimensional lumber used between framing members 
for additional support and for use as a nailer in the installation of finish 
materials. 

Box nail — a nail similar in appearance to a common nail, but with a thinner 
shaft, Used for lighter construction and on materials that split easily 


Brick molding — used between the exterior surface of a house and a window 
or door frame. 


Casing — any trim around a window, door, or other opening. 
Casing nail — similar to a finishing nail, but with a slightly larger dimpled 
head for better holding power. 

Cat's paw — a type of prying tool used primarily in demolition, good for 
extracting nails, 

Chalk box — also known as а chalk line, used to mark straight lines over 
long areas or as a plumb bob. 

Common nail — а heavy-shaft nail used primarily for framing carpentry 
work and concrete forms, available from 2d to 60d. 


Coped joint — a joint between two pieces af molding where one piece is cut 
10 match the profile of another. 


Coping зам — a handsaw with a flexible blade and fine teeth for cutting 
intricate curves and bends in wood, 


Cripple stud — a short stud that is normally located above or below window 
and door openings. 


ο to cut a piece of wood perpendicular to its grain. 


Drip edge — a piece of molding placed over any exterior opening so that 
water runs or drips away from the opening. 


Endnailing — joining two boards at a right angle by driving nails through the 
face of one board into the end of another. 


Facenailing — joining two parallel boards by driving nails through the faces 
of both boards. 


ih nail — a пай with a small, dimpled head, used for fastening wood trim 
and other detail work. 
Full half, quarter-sheet — referring to the size of a sheet good relative to а 


4% t sheet. A half-sheet is 4 x 4ft, 


quaner-sheet is 2 x 4-1. 
Furring strips — strips of wood, normally 2 x 2 or 1x 2, that are used to 
even out a wall or prepare it for finishing with wallboard. 

GECI receptacle — a receptacle outfitted with а ground-fault circuit- 
interrupter. Also used on some extension cords to reduce the possibility of 
electric shock when operating an appliance ог power tool. 


Glue laminate — a type of engineered lumber specifically created for 
headers or support beams, in which layers of wood are bonded to form a slid 
Header — a piece of lumber used as a support beam over a doorway or 
window opening. 

Jack stud — a wall-framing member used to support a header in a doorway 
or window opening. 

Jamb — the top and side pieces that make up the finished frame of a door or 
window. 

Joist — a piece of dimensional lumber used to support a ceiling or floor. 


Kerf — a saw cut in wood. The set of the teeth — the degree of outward 
angle — determine the width of a kert. 


King studs — the first studs on either side of a framed opening to span from 
the sole plate to the top plate 

Ledger board — à piece of dimensional lumber used to mount cabinets and 
other elements on а wall. 

Load-bearing wall — any wall (interior or exterior) that bears some of the 
structural weight of a house. АП exterior walls аге load-bearing. 
Locknailing — strengthening a miter joint in window or door casings by 
driving nails through the middle of the joint from the outer edge of the casing. 
"This technique also works well with picture frames. 

Mandrel — the drill bit tip in the center of a hole saw, used in the cutting of 
an opening for a doorknob in a door. 

MicroLam® — a structural member made of thin layers of wood glued 
together used for joists and beams, 


Miter cut — a 45° bevel cut in the end of a piece of molding or a framing 
member. 


O.C. (on center) — refers to the distance from the center of one framing 
member to the center of the пем, 


Partition wall — an interior, non-loadbearing wall. 


Pennyweight — a measure used to indicate пай size and length, commonly 
shown as a lower case “d” 


Platform framing а type of framing construction in which the studs only 
span a single story, and each floor acts as a platform to build and support the 
next higher level. Most common framing method in modem home 

Plumb bob — a device consisting of a pointed weight on the end of a string, 
used to determine whether a surface is exactly vertical or to transfer marks 
along a vertical plane. 

Plunge cut — a cut that begins in the field of a board or piece of plywood by 
slowly pivoting the blade into the wood. 

Post — a vertical timber used to support any structural member such as а 
rafter or header, 


Powder-actuated nailer — a fastening device used to drive hardened nails 
into concrete and steel with the aid of gunpowder. 


Reciprocating saw — а type of power saw that cuts with a back and forth 
‘action through wood, metal, and plastic. 


ip — to cut a piece of wood parallel to the grain. 
Rough opening — the opening of the rough framing for a window or door. 
Scarf joint — a joint made by beveling the ends of two pieces of lumber or 
molding and nailing hem together so that they appear to be seamless 
‘Shim — a thin wedge of wood used to make slight adjustments in doors or 
windows during installation. 

Sister joist — dimensional lumber attached alongside an existing joist to 
provide additional strength, 


Soffits & chases — boxes made with dimensional lumber and plywood or 
wallboard to cover up existing mechanical ог other obstructions. 

Sole plate — a piece of dimensional lumber (normally 2 x 4) that supports 
the studs of a wall 

Standout — the distance a tape measure can be drawn out before the tape 
bends under its own weight. 

STC (sound transmission class) — a rating system referring to how well. 
sound is contained within a room due to the construcion. Normal wall 
construction has a rating of 32 STC. 

Stud — 

building. 
"Toenailing — joining two boards at a right angle by driving nails at a 45° 
angle through the side of one board into the face of another. 


vertical framing member used in the framework of a house or 


Tongue-and-groove paneling — a type of lumber with a machined tongue on 
one side and a groove on the other, so that when pushed together, the groove 
of one board fis snugly over Не tongue of the adjacent board. 

Top plate — piece of dimensional lumber (normally 2 x 4) that rests on top 
of the studs in a wall and supports the ends of rafters. 

"Treated wood — lumber that has been impregnated with chemicals to make it 
resistant to pests and rot. 


VSR (variable speed reversing) — an option available in most drills sold 
today, allowing the user to control the drill speed and direction. 

Wallboard — also known as drywall; flat panels available in various sizes 
made of gypsum covered with durable paper, Used for most interior wall and 
ceiling surfaces, 

Whaler — a temporary support beam used in the modification of balloon 
framing. 
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ἘΠ! Index 

А 

Acces ladders, installing anie, 200-203 

Adhesives, 3435 

Appliances, wattage ratings, 11 

Apron & stool window wim, installing, 156-189 

Asbestos, B 

ше 
installing access ladders, 200-203 
paneling ceilings, 164-167 

Auger bits, 94 

в 

Bickeboans, 95 

Backsaws, 50 51 


Balloon framing 


anatomy of houses, 109 


door openings, 208-209 


Bars for prying, 40,41 
Baseboard molding, 
Baseboards 


making with power mi 


see also Тат moldings 


Base cabinets, installing, 267- 

Basements 
building code requirements, 174 
framing foundation walls, 176-177 
trimming windows, 178-181 

Base moldings, installing, 160-163 


Base-shoe molding, 

Bay windows, installing, 242- 

Bevel cus, making with circular 
saws, 76 

Bifold doors 


framing openings, 139 
mounting, 142-149 
Birch, 22 
Blades 
for circular saws 
changing, 73 
setting depth, 73 
sizes and types, 70, 22 
cooling, 61. 


for power miter saws, 80. 
for power planers, 63 
sharpening, 60-61 

for table saws, 06,84 


Box пай, 30 


Brick molding, installing windows with, 225-227 
Building code requirements 

basements, 174 

bay windows, 242 

exterior doors, 110, 205 

foundation walls, 174 

framing connectors, 33. 


Building inspections, 19 


Building permits, 6. 
Buned door casings, 154 
с 
Cabinets 

installing new 
TESI 
fitting comer, 264 


base, 


preparing walls, 260-263 
wall, 265-267 
removing old, 259 
Carpenter's levels, 46 
Carpet, patching, 255 
Case moldings, cutting, ВА 
Casing nails, 30 
Casings, installing on doors & windows, 152-155 
Cars paws, 41 
Сане, за 


Ceilings 
anatomy of, 112 
installing wallboard an flat, 132. 
paneling attic, 164-167 

127 


soundproofing, 12 
Chalk lines, 44, 45 
Chases А soffits, framing, 182-183 
Chisels, 59-61 
Circular saws 
blades 
changing, 73 


setting depth, 73 

sizes and types, 70, 72 
making сив with, 74-76 
ides for, 77 


making straightedge 
parts of, 21 
Clamps, 58 


Collated screw guns, 105 


Combination squares, 49 


Common nails, 30 


Compound miter сив, making, 85 
Compound power miter saws, 79 
Cooling blades, 61 

Coping saws, 51 

Corded drills, 93 

Cordless drill 


Cordless screw guns, 105 
Comers 
finishing after installing wallboard, 135 
ting cabinets, 254 
installing wainscoting 
Coumerbore bits, 95 


aman 


Countertops 
Installing new 
custom laminate, 276-283 


post-form laminate, 272 

removing old, 271 
Cove molding, 29 
Crosscus. 


making with circular saws, 74 


making with power miter saws, 82 


making with able saws, 90 
CCrosscut saws, 30,51 
Crown molding, 29 
Cutting lines, material consumed by 
blade, 7 
D 
Dadoes, making with circular saws, 76 
Deck screws, 22 
Digital levels, 47 
Dimension lumber, 20, 22,23. 
Door-edge molding, 29 
Doors 
framing 
exterior, 204-209 
interior in load-bearing walls, 139 
interior prehung doors, 135-138 
interior sliding & folding doors, 139 
overview of, 110-111 
storm, 150, 
installing 
bifald, 148-149 
casings, 152-155 
entry, 210-213 
exterior in old jambs, 144-147 
interior prehung, 140-141 
patio, 214-219 
storm, 150-151 


removing, 196-197 
shortening hollow-core Interior 

Drawings/diagrams, 6, 7 

Drills & bis, 92-95 

Drywall. See Wallboard Drywall lifts, 105 

Drywall stilts, 132 

Ductwork 


framing furnace, 183 


locating, 7 
protecting, 33 
E 
Electrical supply 
assessing adequacy of workshop, 10, 11 
cutting electrical bax openings in 
wallboard, 130-131 
extension cords, 64-67 
ЕС receptacles, 9 
locating lines, 7 
making cutouts far receptacles, 1 
protecting, 33. 
testing, 9 
work area preparation and, 115 
Extension conls, 64-67 
Exterior lumber, 20 
Extra-wide boards, cutting, 83 
E 
Featherboards, using, ВВ 
Finished boards, 23. 
Finish nails, 30 


Finish plywood, 26 
ir, 22 


Flooring пай, 30 
Floors 
anatomy of, 112 
patching, 254-255 
Foam insulating board, 27 
Folding doors, framing openings, 139 
Foundation walls 
covering, 174-177 
framing basement, 176-177 
Framing 
basement foundations walls, 176-177 
doors 
exterior, 204-209 
interior in load-bearing walls, 139 
interior prehung, 136-138 
interior sliding & folding, 139 
overview of, 110-111 
storm, 150. 


furnace ducts, 183 
metal connectors, 33 
sotfits & chases, 182-183 
with stel, 120-121 
supporting platform, 187 
Framing anatomy of houses 
door & window opening, 110-111 
floors & ceilings, 112 
types of, 108-109 


Framing squares, 48 
French-style patio doors, installing, 214-219 
Furing strips 

described, 


installing on masonry walls, 174,175 
в 
Galvanized nails, 30 
Gas pipes, locating, 7 
СЕС! extension cords, making, 66-67 
СЕСІ receptacles, 9 
Glue laminate, 23 
Glues, 3435 
н 
Hacksaws, 50. 
Hammer drills, 93, 104 
Hammers 


types of, 52-53 


using S455, 
Handsaws, 50-51 
Hardboard, 27 


Hardwood strips, 29 
Hollow-core interior doors, cutting, 142-143, 
1 

Impact drivers, 105 

з 

ΠΠ 


κ 
Kneewalls, building, 122-125 

L 

Ladders, installing attie access, 200-203 
Lap siding, making opening in, 192-193 


Load-heariog walls 
described, 113 
framing doors in, 139 
in houses with balloon framing, 109, 
in houses with platform framing, 108. 


removing, 186-187 
Lumber 
grading, 20-21 
selecting, 22-2: 
transporting, 24-25 
м 
Mallets, 52,53. 
Maple, 22 
Masonry anchors, 33 
Masonry walls, covering, 124-175 
Materials 
lis, 7 
purchase amounts, 31, 164 


Measuring & marking tools 
chalk lines, 44, 45 


levels, 46-47 
plumb bobs, 44, 45 
squares, 48-49 
stud finders, 44, 45 
tape measures, 42-43 
Micro-lam, 24 
Mitered casings, installing on doors & windows, 152-153 
Molding trims, See Trim moldings 
Moises, chiseling, 59 
N 
Nail guns/nailers 

pneumatic, 100-101. 

power-actuated, 102-103 
Nailing flanges, installing windows with, 223-224 
Nails 

driving in, 55 

estimating quantities, 31 


removing δὲ 117 
pm 
types ol, 20 

Nor-losdbearing walls 
building, 118-120 
removing 199-199 

ο 

Oak, 22 

Ornamental molding, 29 

в 

Panel adhesive, 34 

Paneling attic ceilings, 164-167 


Particleboard, 26, 27 
Partition walls 
building, 118-120 
building staggered stud, 127 
described, 113 
in houses with balloon frami 
in houses with platform framing, 108. 
Patio doors, Installing, 214-219 
Pegboard, 27 
Pennyweights, 31 
Pine, 22 
Pipes 


locating, 7 
protecting, 33 
Planes, 62-63, 
Plasterboard 
removing, 190-191 
see also Wallboard 
Plastic foam insulating board, 27. 
Plastic laminates, 2 


Platform framing 
anatomy of houses, 108 
exterior doors, 206-207 
supporting, 187 

Plumb bobs, 

Plumbing, 7,33 

Plunge cuts, making with circular 
saws, 74 

Plywood 


ripping with table saws, 91 
pes, 2697 
Pneumatic пайыз, 100-101 
Poplar, 22 
Power-actuated tools (РАТ), 102-103 
Power miter saws 
blades for 


setting up, BL 
Όρος ol, 79 
using, 82-85 


Power planers, 


Projects 
planning, 67 
safety, во 

Prying tools, 40-41 

Pushsticks, using, На 

в 

Rafter squares, 49. 

Redwood, 22 

Resilient steel channels, installing, 127 

Rip cuts 
making with circular saws, 75 
making with table saws, 19 

Roofs, anatomy af, 113 

5 

Sanders, 96-99 

Sandpaper, 99 

Sawhorses, building, 16-17 


Saws 
blade guards, 8 
circular 

blades 
changing, 
setting depth, 73 

sizes and types, 70,72 
making cuts with, 2476. 


калдыма, 3051 
Jigsaws, 62-69 
material consumed in cuting path, 7 
power miter 
blades for, 80 
overview of, 78 
senting up, BL 
types of, 79 
using, 8245 
table saws, 8691 
wanage ratings, 11 
Scarf joins, making with power miter 
mm 


Screwdrivers, 
Screws, 32 
Screws, removing broken, 95 
Sheathing plywood, 26-27 
Sheet goods 

ripping on table saws, 91 


57 


types аі, 26-27 
Sheetrock, See Wallboard 
Shelf-edge molding, 29 


Siding 
framing exterior doors for houses 
with, 204-209 


making opening ln lap, 192-193 
patching wood, 252 

Skylights, 
building shafts 
installing standard, 220-237 

Sledgehammers, 52, 53 

iding doors 


framing openings, 139 
installing patio, 214-219 
Sliding miter saws 
described, 19 
using Ва. 
E] 
Soffits & chases, framing, 
Softwoods, 22 
Soundprooling walls & ceilings, 126-127 
Square, checking for, 43 
Squares, 48-48 
Steel-traming 
described 


Small-wire nails, 


2-183 


joining sections, 121 
tools fr, 120 
Stool & apron window trim, installing, 156-159 


Storm doors, installing, 150-151 
Srcaightedge guides, 77 
Strandboard, 26, 27 
Sueco 
making opening in, 194-195 
patching, 253 
Stud finders, 44, 
т 


Table saws 


Temporary support walls, installing, 187. 
Tongus-and-groove paneling, 23, 164 
Tongus-and-groove wainscoting, 158. 
Tools 

carrying, 29-29 

maintaining, 9 

owner's manuals, 8 

renting, 104 

wattage requirements, 11 

see also specifie tools 
Torpedo levels, 46 
Treated lumber, 20, 22 
Trim moldings 

attaching, 101 


cutting, Ва 


making with power miter saws, 84 
le for, 35 
installing 
around basement windows, 178-181 
in atc ceilings, 167 
base, 160-163 
stool & apron window, 156-159 
window, 156-159 
overview of, 28-29 
removing old, 116-117, 258. 
squares, 48 
u 
Utilities 
electrical supply 
assessing adequacy of workshop, 10, 11 
citing electrical bax openings in 
wallboard, 130-131 
extension cords, 64-67 
ӨСІ receptacles, 9 
locating lines and pipes, 7, 115 
making cutouts for receptacles, 172 
testing, 9 
pipes & ductwork 


framing furnace ductwork, 183. 
locating, 7 
protecting, 33. 

v 

Vises, 58 

w 


Waferboard, 26, 27. 
Walnscoting, installing, 168-173 
Wall anchors, 33. 

Wallboard 
described 
installing 

cutting, 190-131 


‘ishing corners, 135 


оп fat ceilings, 132 
planning & preparation, 128-129 
taping joints, 134 


on walls, 133 
nails, 30 
removing, 188-189 
screws, 32 

Wall cabinets, installing, 264-267 

walls 


anatomy of, 113 
building kneewalls, 122 
building non-loadbearing, 118-120 
covering foundation masonry 174-175 
framing basement foundation, 176-177 
framing interior doors in load-bearing, 139 
Installing temporary support, 187 
installing wallboard on, 133 

preparing for new cabinets, 260-263 


removing 
exterior surfaces, 192-195 
load-bearing, 186-187 


plaster, 190-191 
Wallboard, 188-189 

soundproofing, 126- 

types of, 108, 109 


‘wainscoting around, 173 
removing, 196-197 
trimming basement, 178-181 

Wiring See Electrical supply 

Wood siding, patching, 252 

Work area, preparing, 114-117 

Workbenches, building, 12-15 

Workshops 
building sawhorses, 16-17 
building workbenches, 12-15 
necessities, 10-11 

Wrecking bars, AL 
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(Repeat segs 2 tame an mie brachen to the other Side af be base жату. 


Prepare the ande Uprights 
1 Cut the handle is (E) o ep. 
Ευ. 
na Grind etos νον handle pro зо еу ar ale ab 


Ай Intl and Uprights 
1. Place and upright пр бе mido cre of бе ane ey Tum the handle 
ice ps ПЕ wed ee place Rape pre a 
‘eater pee 

2. Cut tne handle (F) 10 size- 

keeping an equal snout о! охааа on each end and ac weld im plc. 
ον ο 


ν΄... ale 
ου ved a piace е htm rp 


Anach the Sapos 
лава me on Pace ac) pen nd 
2 Wed ве racket spon i place иши ‘he handle upright and axle race 

1 See ο inst be sile m P= dri Mk 
5 Mark nen ара (ti ven ат 


emere axle (G) between ate aces Place бе whee оа е meto make 
чие йс чен barety e oc we foo re Ra, ng 

Conte ane between the ae racks eii place 

Copie any uf wells 

7 Afia сува te idein бе mie pe. Ata бе chain to 
μου ου 


nos ae il he en а era 
Γον ο ci it loves and 
Ju io rg he rap 


Dem 
ах ape i (оа) 
ЕТТЕ 


How to Build a Grinder Stand. 


1 Cu te tap and stom poe (BC) Mr cer st 43 or cut I U 
Hd 

Зе de на right anales т Check frau by ero eos 
ο ο ο 


з cathe ep (A) ini 
A Maiken арк Ве tad baton ere ey crom бе ата eat). 


— 
πο ln, sol ele Tomiie 


σσ сони 


ΟΝ ind facto mutch you pider 


Portable Welding Table 


onl pol somo lb poe Dc be 
Ж i we The те siat op cn be or wil a removal senti eig 
πο πο mean Youn оный pu vak 


ано alos a sgh ct e u 


мас 
ΤΗ 
скока quake Qa fe) 

king енн ts 9 
ο ве) 


How to Build a Welding Table 


Deu we, erg ml pam with dented ll, 
1. Mesure and mak qa re ar і (E) a 24 each, he 
fourier (F) at 22" ach md e tam legs G) 8 cc 

É Align tera (F) ash in bene te lege (are pale ЗГЕ the perma ie 
ο ре oer aides ре es оГ 
Sel cn ao nl Tio ge 

4 Tack tbe side rails in place Repeat tep 3 far the other side frame: 

Ali rn шін (E) between de ie kaw. lego o bm pm Бом. 
ση 


БОША ου... 
(Tack бе ποι rs (E) to the in ben both ol бе teo ο 


1. ae mark W to r the aks (Î 292. 

2 Check to make sure each ub qui, ann ал ош ia 

ἃ Αρ e) zo mean T be bo ac lr рше IT) 
a in plc with clap, ші ack бе ше eral Те ар 
me ο ο ον. 

(Tack be carters and hen kgr. Aj ян then wela Use 
SA u z mer E ИЗ ect tl m cs pas, Coni med 
a vli vos emere ac hn ld ma 


L меншт area two Mlle se Er а ар roe (A). — 
аднай nc calde Sal calf on 
2 Аш mean and mak col ole чей brs to 20" each for two top sides (B) =N 
τη 

ща 
iei киз! pics (A, B C, D) far the able ram flowing your ctl 
S Make ie end і in ch eos ic (өс JOINT DETAIL by sinding ar 
fre cing ti ο bevel abe een ом И 
{Alig u ου Hall he in 
=a 
Task sie, ο... 
Lay beep tane righ ide ug a eve ale а alg the стз ice ван 
"ийе нш хрис eiti piece номон be two σον 
ο ο йе ар ου he a a ит 
реч 
5 Aliga vach ee ας antl plc with сте mu ar camps Once 
cris let ора, ee pres οσο 


fei ti a su la cd До η 


э. Align htop shart cos регез in twee o sides (H) nd rom Бе) 
Τη 


Make be Table Tops 
‘Sgro бе cer παν tg edge 

3. Сы ве tal wa pal shears бее pa) 

4 Bend up the ари i's m а. 

S Use el ar bende Lay the bender in from the edges ade pu the sheet 
леш md ендт viti pet pt, tap пра go 
Тац б ma ld in he er lan seo cer ees 

< Ta te tabletop over tp rame e photo, tam ight, open pa), 


1 Use" angle ine with 60 lapper disk to rin all — 
E Ç 


cre ο sva acing Tre augen ideo 
ο temas gt ου e dc 
στο Y са е а maso! 
‘hin thr sv goof ος medio diede tay i sh 
КШ 


Side view 


Outrigger detail 


Bolt 


Nut & bolt detail 


Nut 


mm 
мам x 12 gauge sit lee) 
μμ 
ат Mar кеј 
ШТІ 
ТИ 
ШЕГІ 


aiding іе Top Frame 
ην 

ἃ Cur eto sort pre (C) НН 

Alia det ng ces (B) dt kon ο 
ο 

{Chek rm spi ا‎ ni ar ый dao rea 
Ρο gre Ta he and bo eso ае e ame 

5 Check tor wana again, and eh four pieces gie. 


os Recommend пена for al кеш AW? Е GOL electrode; GMAW shart 
ra тот; СТАН ER S filer metal, or BUG a shown here} 


σποτ Sa MI lr 


Doing the Sin 
1 Cu be ep out at 9' sah parale 20° өні (ee pase 13. 
νην 

ο ат О 
варено Ὁ and бе бе деј ad 

S Repent arpa 2 mah ore aber ide 

ο ο leng at 20° via 10* τα 
οσο. 
πο uo lept Check lar proper isnt and then 
Siege бе save eps or thee amo (C) e ὡς other ile. 


10, Cese the eg coco cross ο ου 
νο ο place Check ose, and then ck he 
‘Supine ве ee басат 


12 Catal oro (achat 

atte plc кй plier and вен wc in plc 

34 Pip бе οι ado upto check ο level. Adjunt ss cesa, breaking the 
def nd cuin kp rere mc Shima col ob ed, 


ferne iie More mln de фе iger nse ἵνα бе 
urge wan, araw: aig marie ved I gu ing hr well iine of 
Ta II чиш: ern moms For ah τ 


БӘСЕ eg 2 
2 Ca бе илдеп (Е) from «1,12 πο 24 Di ine ot 
aos ne ae Te fl ενα. 
ΟΥ in herm, 2° from each 
ο (1) пои 1 and 3 (E) at be аррос ei 
aie you dalled a sep 2 

Al бе шит ige ο 2 and (a и бе opor end af the 
те 

биет ο an en pet rouge 2 and 4 Check Tor qua, 
7. Delta 34 hon nee of ch лад ые (D) nde 
πο handle (K) in place verbo ed (onde weld in place. 


ІМ 


ο ο... 
1 Cener anut ve each ofthe ο. 
BOLT DETAIL) Uee piens ю bold ве а plc and hen we Make se 
‘Siete: nan bau a ie cm nd | nd og end (Fk nd 2 onda. 
cage cad (P) The a ved шо qe dg aher ling іа The bolt 
ο ο tc ο 
risen бк tor (E) into he ие tb (D) so that 1 and 3 extend ta а 
eg мыз me he pon ресе (С). 

Жан deter bi іе Wald only oo esa he conection ee ab 
mee oe None cial aroun a 


Adding the Tope 
1. Cuta 162x 24" table wp (L) out of: 1a 1*hick plywood. 

πο for бе wend able ар (L) Бе ime (B, С), See ar bol 

Option: Ca 2x 2° моо! blocks tor е uie tops (M) These sit век above the 
στ ln ige ας holes in te wend chs 
ο andthe ар ο ndo (P) These loci er 

уш cating eet vel sl o ct 


3 Cepit remove sige nd pe m. Onee dry hey shuld be pointed or 
{Peder ry и pn eio Тн an dei 


ku 


Home Décor 


Marie ack 
Are меш Sees 
Walrad Shell 
Login 
pu 


Lyon ape ана yout agerent wth direi sizes and iocans for ur 
"one M yu se aung fene νο hr make sure eg of δα. 
ο cce engl de pin Pele gei 


меш 


"M str веј 
pe 1 


ΕΟ 


How to Build a Coffee Table 


Cre Trample 
2 ema ie of ame Сы е ep supper (mich e 
A Piae e spat pe on deca og st Sch ir 
Sth ee нае ο la ers ta Pun ogee. Cat 
Тие nesis nage spp 

deco ο re othe gon Se ве hed pao 
een Си eid map pie (Viney wed ea aod gle 
ie sand og peer deed an üe rani 


1 Cut be ные 

2 Mark each leg oe end, Place leg n a bench vie, ig up бе тш wi 

She lhe i τος ο 
ιο ο. hm wea 


eser de in ο. 
πο pt og m is 1 ο. 
Атан ο ο oe Make ase i 


1 Grind donen the well, it Sie (You may alao wnt griet dow be fert af the 
sles mae cc whe ns} Cervi de A 
Тіс ие maki md each wot aile top vibe ene 


Wine Rack 


ee жа нео pie Race Me а ан ae 
ae. cote Bea й је 
ecu Dog ἑκα дше 22 


Τη 
ΠΠ 
ресе fit (de) 
шине bali а) 
η 


— л» Tm, 
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How to Make a Wine Rack 


€ 
1. Cathe ресе (A o size to it your sc ig е comer at 
зона ο. a tdi 
πο ος en rh rua mei 


1. Cut the legs (B) rack ари (Cy and oe holders (D) o 


ΝΡ 
Sean tack wld pce 

+ Repent sep 3 ta tack weld ego rack pers ta the eer lege 
pr 
rtis Check far pare and ack wel te ote oder pc. 
ΤΣ; 
"η... 


Attach the Top, Lege Free 
1 Place the top on the legs and veld tn place. 

З Bend ar cm te decorative frieze to rn бе tap of the leg apd tp Bee, braze 
YM ar ack we Пизе imo place фе top of grand y ші а 

E Grind den the wel = кескі Wie inak er snd de wine rack, en ply 


Svivel Mirror 


eit yes рти ине vs і mer rr cade Ὁ 
"its I a il elote A impo wen pay уа kaq: 
proie ayama ona Tur dem Кон dB pt ve ir ne 
felts ο led by ei amen you ho The able 
ral renters pet oes cie o fec es, 


decae eh ie Eme vda ice ume kunqa aci 
‘ims тый wee The νο өші ame pieres ewe um De: 
int nie wre ried de, Te Falk ira re etna am der 
han изну ada ne ref ou pele ol ее yo ау 
Seil weld пе rene Ае cote Бале πα бе rnt nd nid he 


Meu 
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νη 

ο ο 
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КЕТ 

ου ο колар 
ο 

Minor Si am) 
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How to Build a Swivel Mirror 


Beer ο leo lpr в desatar аа 


που 
"νην 

ταῖς Dell drag ше wal ony Wed us vr es. 
ο πο ο Wan 
ΟΥ» 
S Cur nd caps (D) ale Wali pt ie support upright and base егі The ru 
e ne i kanpe CÊN Th cmb erden 


pe 
nah бе Рале Dei ov ate М), 

MA Аба бае іе ада fe E 
e e cll vd дерет ge ne 
Align би неш а far acing A 
amp pce Mer бе даван е erige w check tor де The 
ο, 
З Compete ale re vl Gand ach il ak 

S Gand he sn ct вело ο man over e мін nd veld 
nice Pate m wah anu sper e 


Amen th Ine Frome 
ΝΥ» 
pide tr ama san dl sp 

teme ve de nl Бине en nd he ide me (НО le 


+ Pace ide frame ein place guns frame ende ah eld шо place: 


Make the Handles & Apply Finish 


ο. 
3 Grind ве zine cif the hs ad bol Ü) Cost the bal rade i 
ο upa cd tl te or e 
Aste dps Wits hebl hend pre | 
ager ae rll ring mese. Ca бе spt rer (и ra 
‘Meche tn en ae nh ih ale shen Л, 

ο ο ame and supports Align Pe op ofthe crossbar wi бе son 
‘he righ Пн ces ро os Ranging over thee he work 
тшше) Tat і алаш in place. Use caer neo ο 
ct нан win up ar pt 


Install the Mirror 


‘here (N) abe ner domar ae a 

2 Cut tne minar backing (O) a siz 

З Cut the tabs tose ad grind ene end a semicircle. 

Ε ο ο 


Coat Hanger 


me ου 
бе m ery th age ο bd and may all ave 
lere qes Simply loe di pel mb ute, decer ice. 
ο mec o πο The endo mou oma pce 16. 
οι ye saa wa econ ее 
νεα al wang em d 


менше 
care ba (fe) 

зе машни) 
ο iran IG) 

ο waters) 

+ range sane one pipe wire (25 tet) 


How to Bui 


a Coat Hanger 


1. Cut toe ook (A) ler 

3 Wela ench of ie ro nin хаб (B) 

αν he end ofa book 

+ Ci бе ο Mache osha and 12 

Та kn pce Paz acm спець Z evo riu tack weld n 
=e Cheek б бе бабы and Pants a hd we. 


ο b чи аим е рог sel s Tia ο 
mwa 


Make he Circes & Spirals 
1 Cate circles E) ler 

ἃ Clamp one emd ofa cile lank pipe ung ies pliers Bend the rod 
Ste ο amc Rn e 

A Comme he spint P) min ainis (O) ө anne le Wag te ы 
шаа 


Бо nd quei а арак ве ce a R бе pc ау en 
"eng Weld he Or ehe and weil tthe bo 

З Repeat sep 2 ith e remain re 

ico large spits ee reino ok nd vea ы ple 


Room Divider 


kgm йш ра al wr pera ere Colca be 


This рађа αλα по oo Vo ame aed ri аі ota cae 
‚le Os cr nie, mid ae ra 
Кее 


ре ee Αρένας 20) ot il caer man eal nd Howe qanpin. 
ни oc а rome ptr ο т ктт d 


кис fy do oct lave sae in sj, lc 
папу Arche Dee. ТА da ef мамай Расте 


одане тн (9) 
p 

ШЕТІ 

ati yan) 

ange a овен) 
етт 

22 guage set etal (228) 


Hos to Build a Room Divider 


1. Cut toe lp ander (Aan) ien 

З Using a ber и ange rine, gd he nd at es erh shape о tara 
"heic Make sure te тигин ик rer nthe өле den t olei 
ου ivo pe. 


νο 
1 Cathe gs (Coen 


зис the ings oe end ls pn top lt te endt ot 
ЗА un shail ng mc en pa 


Option 1: Creates Fabric Panel 


Make the Hanging Reds 
1. Cut e hanging ros (Dole 

Ms ui md ο... 
11 Atte marked pin il Iu hole through the leg wall. 

ingest 

S Ga den any sl and ind peter Wipe en tied 


ποστ 


Dd ns he ng al нле e dp he 


Option 2: Create a Decorated Panel 


Make be Supports Stems 
τν ον 
sy atthe seme (буш ба ied patea cro е ас 


1 Cathe rvs а ess is ug tn si or ple ate 
2 Place alent gina enc vi and і bend farm rae don 


ο ο raum ο ο 
ende Reue sec o μας 8 fort height chen ya nd ns 


ater рачка 10 or os leg of armed oe decorative ba 
κ y wo" aig picks Та gts тшш пан ina 
er cde οι a et td 


mm 
ου 
area (а fert, Decorative n PM) 
22 көмей твае Pon LADS) 
p 
Fini левее pon шіл) 


1. Cut bebas (A sno gt 


1. Cut the ο το 
ав lee 


1 Cemer he rosene (E) in бе тийе вест amd нш in place, 
ΙΙ 
ΘΟ 


τν 


A Became ol the ο 


Nesting Tables 


re une Nos obese the pake ме ина а asiy а s ὡς 
το hy San be aek y e mist ae eming Пе pen bee 
ο with Mb ao шеш р And ipa аа Че 
len Coi aig fared hr dog cate deer elegi 
Бо nah ff cba ра, 


Κανών 
ΤΗ gu bar 28 feni) 
Τη 
ΟΙ 
СЕЕ 


Large Table. 
эт шш 
Е Tess EIER + 
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How to Build Nesting Tables 


Make he Legs 
1 Cut toe Ings of rg не (A) to eri 
ἃ Using the fig template, bend ali he remaining legs to mac. 


1 Cut table gsi (B) and table sbort sides (C) t mg Мав he еы м €, 
πο του 
πο x qare o slign the vwo La o form a rectangle. 
ο 


Attach the Lege 
ο aces wih bend Taing te ne sea pe 
ο η 
η 

З Repent sepe 1 mem and sall be 

ç Gana den al the wel Sod, wire bnnh. ем the tales Ра dese 
(sing атеш tap -- 


Option 1: Create a Wood Tap 

‘The wood tt ve a 4 over 

{Cathe woo bea (Ft sie. 

2 ring андата, sand сіре ch, unig the 0p M 

ames arta rine ba кы ot ee 

З up is veneered preso, apply ge banding with an iron. Tim the banding to 
ya ἐς go and came 


Option 2: Create Tie Top 
1 Mesure the nde dimension of te Ыр. Ca N сено grade prot fit 
2 Mark pyro pic киз your dese sle layout 

πο ep ο 
ο sets зру got spaces second o alce 
(Repeat sepe 1 1o 5 wits be mem and sl be 


Option 3: Create a Metal Top 
Yes сш make ор ot tig аа or cate з canting кој pane 
len met ptr tae че, loma A шша panel covering par 
το ΟΣ; 
ο ο and sma ables. 


Swing-away Coat Hooks 


Тег ni, omy oso el comic а nd ун 


noi ens itha perisi еее саша нип pie 


РЕ 
Ае rod rod (109 

cmd вв 

οκ κα ate n) 

` OD bali 20 dae (û, Deere on CES) 


How to Build Swing-away Coat Hooks 


1. Ct serol blakes (C) lei Round the rod ndo wih rine. 


1. Cathe ook and (As) o length: Round one hook emd with ide. 
Επ ο ο ο 


——— 


1. Cut the ree (D) Β length. Dra а guideline дип the cent ol cach аты. Mae 
Bor dn tm ise eo of sach ane along gi 

А Repent нере 2 and 3 wi бе ober wo оша. 

S Сы бе о ец. Сш боп У” stench ead ofthe pinto fe holes in he 
Sl Sethe tats Per i Place “ο pin ateach end 


1. Cut toe bek уйле (G n е. ode comers wäh a grinder, 
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Nightstand 


Set doin tl y ig ез wood il и o mt 
νο ru mel Many pole nd теш e werk with an wand and 


When sebo vibes tel make se a your welder he app 
Менен tre gh ol de, 


Mama 
ο μα Сан а) 
pong 
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How to Build a Nightstand 


- 


Cathe legs (A) and able ου - 
ο a ann dom pl. wa сине. 
ec μας If Ge бара пена αμα е aan παταω 
7. Alig aeg бе тай nd ck wed mo place. Ue camps nd an angle ia ta 
ce hl the is τος 
η.» 


τν, ''' aces of te td 
Ашты rra No tote ne кіс hn iy rune ng, о roel be 


1. Cut te draver (D) 0 size 


Ha 
there wis op ven e rand lege Png gre ge 


1. Before сша the sides (G) and back (1, ο 
lego determine ο Си йе ack nd esti 

З Pace бе ше and һи иш weld pl 

‘eet ghar he bua () cathe ar to eh 

А Pace de ит evel pc (geniti Y. оп сыын) cote back Make 
‘hte tre pry чава беа welding le ie bs ка qued 
(Gepost pn coe) amas ac ute Make sare the hen are pere enc 
Den 


= = the tabletop U) 1o sies 
sen m 


1 Cate ies (E) size. 
зн hp Ὴ ad ck 


Fireplace Candelabrum 
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How to Build a Fireplace Candelabrum 
аб ig, Валидни chean ll prs vid desatar съ. 


ο mn 
Забава waves (A) o size ο ο 
Я ав We νο 


Дамушы йау (== шә. 
Repent arpa ο 


2 Wed he maven oe а the совы pot 
ἡ 
‘ved ese waves iy eg gr усе ue 


Magazine Rack 
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How to Build a Magazine Rack 


1. Cut beide (A) toi, 

2 Renesas rind don any cating пресот, 

3 Set up ces nam pedo V. Tie Vane snl be between во. 
‘ine den ice andar weld ie ење бее р) 
ου 


Οκ the Lege 
1 Cut e ep Вок 

μμ for tbe ang at o ο the eg ac бен 
ον pn Nicene sg te 
ош уса we making an Reps or te ter se 
ο. 
Дана 


1. Place the V upside dou Place eg about tn tum the front or a dhe V. 
ea ey ο and tack ак. 
2 Repeat sep I with ether tree lea 


Angled Metal Shelves 


тиз shelf design very verti. The per an beein change he 
и nl 
Seve wi aman ig s me iiy and hs (as we have dene er) e 
η: 


маныз. 
БЕСЕ 
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How to Build Angled Metal Shelves 


1. Cut toe back legs (A) eth 

2 Ci tbe sheit and tp sile (B C, D, E) 5 lengt wth ane end mitered a iD". 
Επι ο Belone weling ld die 
з. Alig root eg (F) vit the sile and back leg assembly. Using a сирене saure 
a spi ac bak og кый вел docs gl io f Са Roper 
бета 

ο бон leg о the side Repeat he second front leg. 


1. Cut te backs (G) to sire. 

porn gure o check ht Die ie Tark wel аке 
бош side pieces. Che tor sar and το 

За бе cap CHI o th top and beam fhe front and back. Cr front 
ΤΟ 


1 cute ο 
+ Sama, sano wire she oni. Finish as ed 
μον 


Wall-mounted Shelf 
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+2 mt t ( ACROSS 060) 
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How to Bui 


a Wall-mounted Shelf 


νη 
3 Cut Ве appr (B) to tag. 


πο 
vcd sel frame to the eof de kune at a 90° angle- 

+ Cu he ей (0) aros pisces (E) ong 

Space he bel стил pinces а beam the supports Weld in pace 

T Weld the second ей ame le 2 above the sl a 90° angle 


Cathe tn (D, side (D) and вон (cre img. 

ο eon ве Repo wie те 
mp бе ther ento pe and tend ie nad one umn зто ise pipe i e 
poste don Rep wh ὡς second deo 

5 Bend the top irele ο ο the em Cut the ο 
1 

Bondi se cic ου 


d 
2 Use oa epoxy ta ge thes he trame 
э. Sand vam br he ae 


Боде 


бийи Frech ors нёш rue де ο 
la ие aden Со ο ha ape ar 
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Tis лакин! shel may be nine ode hone Pan or айн ge 
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me fa. Тє esp me va ch eu ip e 
Sal pat a em meli we am ak 


il 
ο Г ur abe еч) 


ge ña expanded sheet meal (ЗН) 
ο τσ 

гнаі павы (e) 
ТЕГЕ 
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How to Build an Étagère 


1. Cut toe legs (A) and ro) ea 
ο we tea ake agents ey Compl ei 


э. Mark tne pois lay breathe mips and ‘be er heer the 
рога 

З Determine ο for the long diagonals (O by measuring from a corner o the 
ο nt eon pr nera ce seo 

ο the gi or te shem (D) ο] 


a барс ο dhe side pan акі ma cy ci 


1 With бе side panel ова Па suey бе те lon and κο век igo ht 
lan doo m upper o ome ight place Wed he ene 

2 Lay he те lang and neo on diagonals that la fe upper lovin 
ol бе беге ga Weld ia place 

Cates en weg Bound one rd esos emite 
Rape thal te pics 

S Place vu pics Back back weld together. pet with the ather piece 


p 


ως ωρες 
1. Cut te front supports (F) and tack support (Org 

er Te бый cote mate, Piace et sides μια] tach er gem 
Тоша op ck шуш ea ати йе ο] 
Al ir ran е back Ieg ТЫР il al е back panel decorators we 
mue) 

5. Cut the ο 


ο ο а ο νο» 
ο (0) o size, 
ου Wel apre 


Sang (γιο δα e 
Ρο (K) o eg 
3 Pa lo engen in place nel Fae he igh le 


Weite balls (ta tpe lee 


Welding thick material t di material 


Weg sus qhe овен mata wor he ss an en чер. 
Tepe well ea ey orb get беп ot κακίας 
raring Mes tiem int а a pr ote a guid 


Corner Étagire 


Waw hove an py earner when an doy tefl el? τα 
Store til an ec ο plans tr other να 
ед akide le ere cat ds hao ht gud ατα 


Maria 
ο ο 
ЕТЕГІ 
Те) 

Mn edd іна теша. * 214) 
глыб о, тне S ен дени) 
ШЕЛІ 


How to Bui 


а Corner Étagére 


1. Cut toe legs (A) η 
πον, ο ri ка 
πο ο ший y ο 

5 Repent steps atan heh ο thee ο 
E Cun the ο (O) o е στ Cemer the cont 
ie idis sd wa nz ды op Meli pe 


‘Cut the Dative Diagonal 
3 Mark tne ο been the mips andthe cor Thee the 
pe 

ἃ Determine lets for eo ο (D) by mesi ton a camer w the 
οι ο прома uri: Сн. 
eng as Ва e md ὃς ne cea fr 

S Determine leg for te shon diagonals (E Бу mesi toma quie 
"ae ang mam пр Cat ден gato leg Cat tang dag 
пој Mace dont Pr frame В. 


ο mt чийсе. у бе three on and osha diagonals ht 

slant ανα fom oper ea lower igh асе Wea he ae 

2 Lay he te long and neo п diagonals that dam e upper rg t lower lett in 

placebo topo бе ther а ganas Weld ia place 

ба be de eatin ο... 

ie Repeat whale pcs 

З Place nwo pinces back 1 baek and weld together. Repeat with бе te ресе. 
ο igh at ie Xo ea paro nd 


1 Cte sh ra (G) t eng 
ων бе neo hos k Аја, ον» 
A Ca the shelves (I to size Allow "bending allowance і des 


1 Plc balls (inthe tp of each lg weld in place 
2 Sand, wine brush or anhisa бе shel шя. Байас eid 


υπο 


Outdoor 


Truck Rack 


Acai ack tht mnam σε wil of yo at en vr yey вы 
Тае meal knee ἐπα Пра εκ boga b 
‘ced ito Ja pap mk. hum сета li Ὡς fl 
sgh ра be eod proc ie tek s bel. lpi ack 
Sinn tv cr mas edu bn a 


пора ack an The ποῖα cuts vn amy ула іва най, 


Temas hs winay fhe cl cone thin pe of ande al 
тез wa pan buche vt средна Vos Ca wld Pe кеі eye pri 
rl melal sd mea betwen tr ops and wld e mt ви 
ike Aso cadre "σσ 


уеп when sealed ora compac pickup, thi rack vil weigh at lex 200 ошый. The 
ο af cune, depenas ea te sue sl ac and gauge of ве mel Yeu 
eleh ай be а rrr ere 


rials 
дан (16) 2 app πο. 
ο ange n (виа ка) 

cc Gen) 


NOTICE For tate une lack ση 
ee arer en Ава, 

aae ред se. pr mg ne gy w mak ue dey σε 
po 


teres ak ya uk ве ο ον 
Sene беа cal rm fu (econ ern 
ing и шше 57 МИ а enredos dr бе 
pem 


τσ E 
аксе gis m бё пий lem me cer ata ИР angle ad ng 
"ers (C) are aed ahy wie nd walls of Je rick bd 


Prepare the Angle Irons 
1. Marko х3 X T ο ο о) Us spendete 
ο ο... 

2 Ce эйе orsa пайа ing cal. 

ptor: ya choose nat o bel the angle ran to the ruck and ia ара oll 
о; ‚е Beagle ro er some er fastening ehr, p to Cat Fen 
rfe e Ange ran 

з, Alig the omgie irens sa бе ruck bei Alig de oi еде bud u hah 
gis ande eg of the raek bed ep ve te das md camp plc 
πο n kem de tae ig lange ο. 
din treo st ee Tue aie pri Aa be ds ве 
Ενω es sa ke mu ehe 
η ar fou to ive evenly spaced bol along 
ος 
7. Slovy el les bag the angle iron (F) ore WA her bal at your bolt 
тыйа id pres Ri eo Use nl md дй on Rep ви 
ран 


Cut de Fasten Uprights to Angle roms 
πο 12 page (1) 2 ааа 
бот re ar ион Му i nn ren ech 

2 Mark fora 1" angle eut to exch upright end: This angle си ena the ak is 
‘ogy pr ih ren. 
ΑΙ; 
Γι πο 
е ab ide pigs determines where you πε Bend the long tap bar. Tie ees 
Aland G amd he beng an C odd lb age 

5 Ml he lue end nt the male ο... 


БЕТТ gs) gle da oc lc upg om 
ο ο ο... 


πο O engê ole ck in 
Noe: When plating our ehe [ur long ορ bor lengths, remember o account for end 
copa. There ire 2 “Э ng cp a eat eni and fl ck же сар le 
[Pete Sone rcs hang sigh ве ca font whee (ie or) a 
Ooh бе cb pnt Пе ea of your rack depends on yaz uch sand how mac 
‘tn on ial ya ann т 
Mene und mark the neo top long br (C) tar gh (dm. + dim €) 
ο a variable m the final length of he top bars. When the ng 
her bent е оке ln hr ro pr dst тен Вай а бе ende Ti 
шит erd s теле ий! а la ec че on capt cba тай angle 
pcr ences hc ro ο ο 
Hore 

+ Align e eo lower lang bars hop af the ar ο 
ey gue phy 4 

Nate: Тер and lower ong bers wil be id wih 2 «2 tect шыла (o) cap 
абе tailgate endl To have he op oral wih де tailgate end of yur ruck, e юр 
‘rman ied 2" em бе йуж end. 
ΥΣ 
as Conde adding temporary Broce made of хтар че tubing that pan 
кана fom de all mar fe η αρ er ap пада ве тарт 
Фе We lr pre leer and en add а a tee 
ор tan ας cib u (ron pri) Us es cree ark 
‘helps реа ратан ο (B). 

7. Cur the owo cromare 1o wh а cites, 

e Uae ο spaced 1 та Z d т wekdal he way dou e jo 
‘Sma: Mesa rk dt co hi стат іі ng a affe, 

10. мене nd тай the vo ο ua (D) o 2 28 Ah mesure and mark. 
(hear cap (E) ο ga (ena окна crai 2) С бе шй мм 


и. Center бе ο aver the ο together vith 
comer lamp. Tock wed йе un para ogee 

12 Align отаны b (D) ah with he top edges ofthe crossbar ap (E) ens nd 
‘hen weld he together (ee ο τη 
ΕΟΟ; 
πο 

ο cerle on aek ре ing ο... 

17. Center pe lanes the le 5 in rm long bar end зы ma а тан 
e e ent ο renal 
AV 
Ma placeren on ie ang tar 

9 Evenly space the ке space along the ng bar amd mark placer ot 
δε ower an ba O). 

За Repeat бе sige of the spacer plates (G) along tbe ather long bar (C)- 

2. Align each spacer plate on e louer long νη 

22 tae spacer plates n place мий pers and tack wel ch spacer o бе long bar 


Add Top Long Bare 

1 Align the o uppermost ад tp bar (C) dy above Ве оне ng top bars 

Mark the bend sao lush vah ο pla ai 

ο the ο πο 

aieo proper algunes ПО els each ирг. 

5. When the ng tan are removed from he igh (а very likely going a be 

assay ee Мас ον ο ike he ον 

enon шу mr 

Εν о make the bend 

{Mak he sing ine the ur ee) Верас lan op bars ва ве. 
en Cheers kaga ie tan wil spl ade 

rper at welded) п, 


Re Fasten Top & Bottom Frames Together 
A. eg ace le plan ong op ben (pn мәне 
made of serap se шы; arer lg end jh ου 
amo ore 
νη 
5 


ine wet ef nal fl ee he 


1 Cap the exposed ends of or ung fora flush front ейде, Nete: We had o a 
212 enden m йе тр leng ba end hen шойет 2 " 4 "end capo Date 
a ro ar 

aug") 22 el ig od) Alec ie against бе lower and 
рата top eng tan a th ge end ol te rack Wed n pcr 

ο ο σσ of the 
‘ack erate) 

(Alig the gue pnts in cach inside corner of the rack, and den wld them în place, 


Зра жили. et u ack Ue eur ана ылы qu, 
она ће ac amo your truck, yos ев eer or wo. Lit бе rack up оо 
‘heard айл the ο бе ack bd 

Trama une ci mp ενα che 


GER ar perp στ ασ ана sh, 
"mie каа ο The wein projec seen risa highly она ar 
ο ο ра дош ка у o 


er voice Wi homing nei od ei copay, peo аа 
еа ора sn ce) citi fane ad fei ot Mic Ae ie al 
naeh ае rc foe te ае о ner tane pei e 
eat prin) ng aac pri a ale лгу 
ae U bl, al, ан nan) nd z ib set Dz t db cole ar 
Fre lei em pun ek m 


tant (ae m he alae god pian or igh ray Wal cas bo e 


ar 
p 
η 
νυν 

Aleit inl ea igs Lt, Uae) 
Hate anl whet 
‘4 Side sake (2 rated ο 

Тайе, ο ο το τα 


Nes mark, and them a fare sis (A) and кипе tc) pr 
ο ο ο ο Nte We ca the ends ato анде 
Fr mered corn. 
rd 
Cabe to cross bar (Dale 

rin Буе anie sace placement Te cos hrs ва overal porto 
(беле Mow ае come кін μμ. ore 
ее ná ad pou nnd ry 


NOTICE ra po ot зай 
oh a ip toy lay wap 


πο mark, and then athe er оде (C) о gh, 

Ε ο и down ο ο 
Арш ш пе. Na ended Ме rir papa m ων 
Frome for opel rng. 


ο ο ο Lac ракета iore oer racer the eal 
i adden align ton би ar ае Repeat do паі ie 
5 Sette spring aside, and then ина al backe in pe 


1 Cute coupler plstes (tos, and then dil hole n the plates Manch the hole кше 
Secon ie ep nd Nac ur coupler sd ver е Рова nd sen i 
ети on dee емі to so we aligned dhe plates holes tp and bor 
оис, и some couplers fasten tomes а te sides and бе hole lao vl 
Ste Te coupler end ch Ope στι 
ο ο. вод Ge Rear) 

2 Vena эш, шшр, and Den tek бе coupler hte о е walle tongue. tend the 
Επ eat Ў ра the vasle tng end 
ΕΙΝ 
"io Nae F e ange ο seep, mang muhipie end arene 
‘utes чі раі: осоре Кора 
ΙΣΟ ΙΙ; 
ὗν 

Я Side the coupler aver the coupler Вана Bal he coupler to the pl, and then weld 
wa poison ac de Cot ade com 


1. Mesure anl cut beides far each tale pocket а, * 3 HRS = 1 
Меты ent ome rr lor each sake pocket [Din 2° HRS = Bir 

З Alig a pocket side (E) and from (F) но 290 magnetic quae o form open comer 
Jr Tad e pieces together orm an L, and then moke de Бал wel 

А Use a magni не! on бе ec pocket side ım ferm the complete or 
Εν packets be sure ο“. 
SA pechet жиы "he tler ο... 


p: 
З Pa = powder сш ве не ο 


σσ ποσα 


нолга Sile Options 


бана πε 
Sih ening αν ана et αλα», 
a ini Title ar aE AY 
lwo Те pay hay a lle ec tote аа Be, 


Male Removable Ses & Trailer Bed 
A ee and et er л 

2 Mes ο а * mens 
€ 

A Mesue ο fruc pen neon 2*0). 
B fet bete 24 tke nt ther pee 


некер а aste Е 


АЗЕ bel to he Kame vik bald or «Шаққан кегі кесе кесі 


ke yore to rap vehe aber tre ta sie 
о one der wig pi 
[o ee ii 


Stair Railing 


ο ο we are lo ον 


np ο”. 


Ale ote erie A пн ne sar πώ a. ше. 
ee ks te у ир dan ne ТЫ owe 
Шиш de aig ab sno nba Rege пои 


‘You can parttime rait cap, al айе! ар rail oranda a mon sel cemen. 
Men emo е теу a, o dt dam 
Ρο my be el ue rp ett Ser Ro ae 


ταν ο] (ded 
“Yam ne (n ed 
езана (m nnd) 
ат ce picha nte) 
po 


How to Build Stair Railing 


1 urn ed el he cio il Img Menu te de edee 
Seelen ον. 
2 Cur and (Ayo 


Shape the Handa 
ο Бе Б crewing ice 
ο te eg э anale to muisc unai. 


Lay Out the Newel Posts Picket 
‘rll o cnc мо ey aviae ir акад rhe eige oe ey йе 
κ... 

T. Determine te nu t phin picket (С) deco pickets (D), and eps 
ον 

La aa ick in ling patern, making sure they are то mare M: 

+ Mark and eı te bt rails (ЕА F) teen пене poss, once os 
‘tit ο qe chemi ta bio бн Mak 


Open When yo ig you l se iar ome ing hne pie ом 
fehl welded ite esi ө гй сар and piu πο 
πο Pancho come can рыканне wi quar holes 
erc sgh Th wee mde d ilc and бе pco red 
rough the ο in plase. Yat alza emn use e punched channel 
dare ri. Ling ради eam ана ung fears. 
r unique оре andes econ pee 


Cut the Posts Picket te Length 
——— 19°. When curing — 
νο“ 


1 Determine the eit of your nd amd dep dot the newel posts will be oc 
n the me (hey sm tobe ated, ese mes ο Же tp ae cor] 
за ђе nevei poss and вае to length. Ca e rre анде for ae 


1 Tock veld nel pst o та ар. Tack wel бе boom ruilt to the newel 
T Piace el an ir to mb emo сета ey 
ων аа) сабан etl sn. 


уз σου 


Gate 


Тва рае mew cb wei аа lecken ο Fl met je. Us troy 
“hate eli pon math ου οσο 
а tae eam tc piat lcm je os оа иа Yor may 
iaa te oia F. maw lun Z. По € αμα шен ігра 
dept ο pcg prevents hen rm pi hi beis а 
сета 


леве aqu 
pmo 
—M—X e) 
Бетти 

Ge care 


ΠΠ 


How to Make a Gate 


1. Cut te sidet amt crosspisces (A Ae B t size, mitering the ends at 45°. 

2 Place rele side ο ο... 

pices together 

ο lang pre nd tack weld together. 

lite pie farm te rectangle Check бе cores for gre and clam ia 
Tach салыт iger 

ia place and беса ο 


Άλεν tbe Interior Стаі ἃ Inserts 

1 Cathe seis oi (C) md verica inserts (D) to ier. 

2 Mace ir oe өреде nde ng he te iS ee 
ate ше sui кеме: зен тиди nero dpt ro ly esc mor tan ie 

ο му ой Keep ο ns de 

ο in place- 


Attach the Found Objects 
ο ο. του 
ΤΟ 

1 Arango ув found object aly across the terior ры, 

Wed the found objec in place 


он gane is made hang schen апше gate post We chose to we ана syle 
pa 

met бе gu pis ac mor а Ду lc 
Hd 
бот (Far the μας seis і cy дыл) 
Reihe, hc gx sig e When compl 


Firepit 


ευ 
ανα nl i κ ale ais sag реја Τε ecc ri 
ашк back by tne tz amd they aiso ly keep al hands avay lom ea oa 
реттеу ете кет кина rbi 
‘sure Tha epi hs bn aed ane sah sse 


κείν 
abe а 7 кагу 
ΠΣ 
вране or tibe (5968) 

` Spark sen (Sith Har 74002 poa) 


— Y таа 


— ww — 


How to Build a Firepit 


ае eing, clean ай pr erg wah denatured alcohol. 


any) st 

мија much Той става сте M 
ааа бати can νυν 

A. Cu e on πο down em ο 
Ba EEE agen 
ΓΟ 

ΤΙ ΤΙ 2 
ануча 


Make he Legs 
1 Cut e eps (Deh 


—— 
1. Cut the los (F) to length, tering ech end s 45 Make sure the mie a 
ο ον 

ο. ipe font and rg vith he box ge 

Sube nee sl aged hp 

Compte the welds forth sm and ote. 


Vineyard Trelis 


ο πο ssc to yard. Mou ар а кай or 


"ring ο at eman. See πο md sape mel 
Sure Мае шше rer pa a an eret Co cmo ly welded 
πάς sel inpr 


mm 
ο eC en) 
ge agua (18 fer 
Эшан биен) 
nl 

+ rod (10 ter) 


ЕТІ 


How to Bui 


а Vineyard Trellis 


ΣΣ; 


1. Cut toe legs (A) nd robs (B) oen 
“til ey ας Cornici бє мш. 
5 Ca be vera Сен. 


ο ta sable work еке Side an жї ресе (D) bereen ве 


ΟΝ Fam m ur 
2 Mat dese то ака w de up ofa 4x set of pod abating toga m 
ο ου bar ec 

{Pace he ther arch o righ side of the jg Май е ean си. 
μμ Sle aleve 1 an each end of Be ash е the op 


ο кісе меді ου sch ie) 
Рур 
+ Repent tbe process af placing, cating and welding arches for chen ће 


2 Bou the menting stale (С)2 6. ино бе rd 26° арат. Side the ga ver ве 


Arch & Gate 


ου areh and рик providen! зе manc 
cren ne soa a tee cl lin ову page andere and plenty 
Str ating ag rer парну The hg, 
μυ чаду ls o yo yard ann 


Metals 
"Mp АНГ agur be (Он) 

"Msg lsi ше мде СОКА) 
Р 

ο το 

з пава been) 

`T won barel hinges ран, Decorative Iron 614120) 
ΠΡΙ 

ο η 


—— ολο 


З Camp енд ig a he work ке Side an жї ресе (A) - 


1. Cut he legs (B) nd rt (C) to length. 
Ste, clang in plc, dock eld Rept fr e ecd id panel 
З Bear caning ο vericals (D) mestre —— 


1. Make a bending jig by stacking a 9 diameter half ire nd И long square to a 15 
Serge Si scies piece E beeen ааа 
2 Piace bap wak one at dic mark жа йе ойе x be 15° mark Mark, ο and 
ουν... 

A Cut atonal из pince ο te S” amd 15" weld ia piace- 


1. Remove the garish ecg jig Frum the righ angles of the air 
irr ean i lan ne nse Ata po dev ае Pepe ی‎ Be- 
sal йе іне Repeat wi сот! qe cic 

2 Маш реа vo ac he up ola 4" Воде of руе, καί em og 
елен cu ta estes emp rth ches Ace ek fme и 
{Pace he шї иһ ино the right side ot the Jig Mark е - 

S Piace bth arches back hei and weld together ps Берен spa аш 4 
forte second weh Remove che sh ji Ho ood she 


1 Cute seve (Ро наць Cut he ch crossbars (Со length 

2 Mako parale б prone sides of he Ach ce 
se ee ino the ge Г, m мей ace 

€ Weld сви (C) twee бе ио arches at йе ped Weld cot pad ° 
Spun sue Pe жне. 


Make the Gate Frame 
1. Cathe ne ирада (andern (Dio mat 

‘ice i ee ht. Cock arg rk 
еге lec he diagonals nd a roman Elo wl 

Си веце vera ара Мий al ee oar Sa, M and 155 
ο ro Check qu and wel ar plas іг pho 
pe 


τν 
> Al ви wih aset ot legs ве legs and ле ат fan oe back) and 
арта ніна Al dii be пе yan ui ps неа бе 
ез дне sei) 

Tak weld ings (K) in place ne bam plan, appe раб. тин the 
“ширк lig epic ma chek hat he ng bei. Акы ray and 
‘Sele ie yaa al ep 


AE you plan ин chu br u Ада κιν 
3 nl te any clanging бе side pane "pr. 

3 Om ie rand where ec ως At 
Ετος poni win es im ο 


‘etn laa ac a sl мау a at 


Gazebo 


‘Th pts i ap an an pond Dg o o a 
леса 


абе es dem ferie par, 


qua ae u whe ane wy Pais Vn 


mm 
ЕСРИ 
€! 
„исконно (DOD eet) 
p 
p 

HU rund rod иен) 
ШІ 

ο ου 
RESET 
nd ehe) 


Е 


X 


SHA 
ΓΞ ἘΝῚ 
2 
сас: 


How to Build a Gazebo 


1.C ер (A), de eames (B) tp er (C), and ator cor) to 
Yag ae oe ο ο and Polk end of e open а 4 

З Check the rectangle ar ante and ck wel all comers 

ani el dde Mak vr Kua sa u ба бан wire hy ma de 
rk Сш ок бе "νου нале ach oe 
бср уты Mek ee ит e ce team cd ei 
арена ија е dd απο ds peri Cai e 


1. Сы ио window Fames (E) md a widow cor (ile 
—€————— lego (A). Mark the 
‘esc linea th pak whee the es стил cach er. Сы a one acad 
wel ete 

A Tem ite legs to length cesary. Tack weld the window arin plc. Ра he 
ΙΣΤ; 


1 Cu a айде (oleh Miter one od of ench side at 29°. Align е mitered 
igs ck ela 
2 Co aroa bw I) w Dey ga Mauer 


πο ο (зо ie. Hace ar 5” up Боп е по bone amd mnik 
τ the ranainina ive maf равах, Complete вена. 


Вест re et ld ri ae er аі asier a 
en rcr men mae o e an nd 
ο (adi gh Wi ac ei 
з. Slide a pin me wo tane Place neo panels сп the eo pr agai» wal 

4 Repent ри 2 94 with the wo aero wo pn 


Cn in pos (og ο... 
2 Cat el sleeve (aah 

3 Wed he поља (N) ithe ceme of ene drip зу (O) on the соте side. 

poen 

З Cemer the fini seve over the bolt and well реа hole og he 

Ei ο 


1. Cut te rot peg (P) nd peg sleeves (Qe 
A Wî бе side panel see рсе a roof cion ера wal panel, liding he 
Teat ο Have a sto hi up e ρου 


1 Cut srl blanks (Reni meen: 
бивни open be bend 1o ae penn eal 
лл с И | 


ратне ποσοστο 


L Cut ње srl blanks (S) іе, 3 
2 Cura ır ма pipe Pure бе red hgh blo, then bend бе rod around d 
(sr open or cine i Bends to mate hcl been е roel boxe nisa 


чуо can make te mel sep amend panem: 

L Te make tbe grae (T) man the mol sides every 6 вена kom берей nd О 
em rn e пој rar Lay oq Ра al um pra аа opp 
ee um E er 
È Mark tne шарты rm tg Û every ` 

Je a pm gps ee бе тайа tl 

A Fisher dara by ct pieres w be marks on ы іе 
Рут 


Ada Diagonal Filer w Sile Panele 
πο... 

πα αμα in pa. 

A Oa be vini panels, kb legs, tap and ο. 
S Си gato to i between бе тайа te window fame and es 

ο ο ea nn me nd 
7 Wee descending elder in place, ο eb ta 
a diagonals in place, 


ТА 


КЫ ne en. aha die. Nor: е ri ak ве 
З Fo leas corners of the gazebo, pound ЗА lengths of rand bor or 
‘rin he pod ad diei lg са ске dar 


Arbor 


Tis dins will th clan any ganden. Med alert pecie 
ааа ке vy of Ты ier ae peed vil ack 
ΑΞ 
Επ... tum te fot se ems sae x home. 
ο πο το 
ο pei ya kam a ay amour 20. eg Tae S 
‘fare tie bows ge y you da bay ot eg, male y ен 
ο ο ου be а ве eral is 


mm 
зина 

sept меиен) 

nme 

separ ahe (10 ft) 


— 


How to Bui 


an Arbor 


$. Cut the elses (A) w че airing one end n 30. The mitered end the top. 
ο ο (C), and nin вет (D) ta ше 
Εν dep deo poe! sides ige eiae ot te 
З Postien three vertical неге bensen he neo -- 
Pen panel nd Те nc cata at бе нп К not parar ie) 
S Remove the ve ο ο о д he pane sits an endt 
workpieces ит dignas are ame 


ει ο μου συ 

3 Ps vil nue абе vel uk every ЗИ”. (Une iul 
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INTRODUCTION 


Welding isa practical si also great fn. The number of welded ems n 
our everyday ives s practically uncoumablethe spot welds on йе bodies οἱ 
‘ut anomebile, Be welded railing on our frone tpe te superstructure fe. 
шани in which we work, and the bridges ovr which we drive. Bu welding 
also makes пае more delete functional nd decorative ems possible, lie 
patio chairs and elses, wine racks and candleholders, baker s shelves and 
headboards. The photos on these pages reveal aniy a fraction of what welding 
anisans have cated with het and теш. 


‘The costs involved in sening up a well equipped home welding shop are 
‘comparable to sening а well-equipped woodworking shop. A great advantage 
fof welding is that he materials are generally inexpensive, yet you can create 
"tens thar sel ln shops tor hundreds of dollars. Because fewer people are 
knowledgeable about welding, there is always a rewarding “awe” Век о 
showing ой what you have created, 


This book provides basie directions and step-by-step photos that lustrate the 
four major welding processes and the wo major cutting processes. You alsa will 
find quick reference charts that describe electrode and filler wire choices, metals 
and Ber edili, and jolnt and weld types. Suggestions for sening up a 
‘welding shap, derailed say guidelines, and ideas Tor Aishling your metal 
[projet are also included. 


Best al, this book includes detalle икс or 23 practical and decorative 
корді Y can make a welding and curing table fr your welding shop, a 
Sold desktop lamp, а wrought ton allg or a cute ie boat brush. You 
Can pracuce ўпа techniques and make accessories for your ана homeo a 
ts. Wels encourage you o use the project leas to branch ош and creare 
‘our own versos oa baker's rack, coffee table, or kitchen accessory sand. 


ποστ 


It) н 
ШІ 
ii μι. 
ИИ 


Norice То Reapers: 
"Welding ва dangerous әсі. Par о follow aft procedures may 
esl in serious injury ог death This book provides useful struction, but we 
ant amicae al of your working conditions or the characters af your 

materials and tools, For safety, Jou sould ше caution. care, and god 

me when folowing бе procedures described in his ook. Consider 
‘Your own Skil level and the structions and safety precautions associated 
Жай ве various tools and matre shown. The puller cannot assume 


νυν to persons asa result of 
mite of е Infomation provided. 


Introduction to Welding 


Welding is al abou eat, abaut using heat to mel separate peces of metal so 
dey wl low tetera fuse no fum a single, seamless piece Regardless ol 
the welding or сий process, your ably to conl the ea generated by de 
ο 


Certain terms are used to deseribe the hest and action of all the welding 
processes The ра being welded together are referred o as the base metal 
Additonal теш, called filer, is often added а he weld. Пе malen puddle Is 
the area of meld base meral and fler metal that you mana as yo creare 
уош weld. To have fusion of metals, Ше base metal and Ше metals must be he 
Same composition. Methods for ling пеші without fusion are called 
Soldering, brazing, and braze welding, These methods can be used u jin similar 
‘or dissimilar пеші. 


‘Oxyacetylene welding and cuing use flames to generate the heat to тей he 
metal. Shielded metal are, gas metal arc, and gas tungsten arc welding and 
‘plasma cung use an есик are Tor heat generalon: With onyacetyene 
‘welding уоп have dme 1o watch the puddle develop as The пеші nms red, then 
Bossy and wet looking, then finally melts, With the arc processes, Ве ридШе 
Torms quickly and may be difficult to see because of he nens af the шс. tis 
important оће ample iia and clear vision so you can watch the puddle 
and move It steadily 


Penetration of the welds also a critical heat depende factar. A strong weld 
pees al he way though he base meral. Marching Ше material ie and 
Yar input tothe thickness of he base mera pora easy 10 get a gaod 
ooking weld thar has ши penetrated the base metal t all and merely ss on the 
surface. At the apposite end af he spectrum from a “cold,” naa penetrating weld 
ος where the base retal has gotten too hot and sel bud 
ava, leaving a ole in e base пеші and бе weld. 


Heat distortion isa by-product of ай welding and cung processes. It is obvious 
‘tat applying a flame o metal in the oxyacetylene process makes the metal аг 
and he electrical жез are actually four to ve thousand degrees har than 
е oxyacetylene Пиве. When metal s heated и expands; when t соо it 
οσον ο «τη 
suso parts to move cut of aligamen This 1s why tack welding and clamping 
[projet pieces в спаса successful welding tis also important to march the 
Welding process ore base metal chess For example Shielded metal arc 
elding is generally nt used an materials les than 1/8" hick. The process is 
оо bat and oa dificult to conl on thin material: On the other hand, gas metal 
ас welding works well on very thin sheet шеш, if you are able to adjust the 
‘machine ta low enough voltage. 


Protecting the molten puddle from oxygen is also га important part of welding. 
‘Oxygen makes steel rust and cases consi πο μη 
‘oxygen frm ће weld when rs In he malen аце males a stronger weld. This 
ıs accomplished in a variety of ways. A properly adjusted oxyace ene fame 
tam off йе ambient oxygen in a small zone round the weld pude Gas metal 
οσο are weiding bathe the weld ln an lor gas bom a 
pressurized cylinder. These шеп gases keep oxygen away Bum the malen 
Puddle. Flux смей are welding and shielded metal arc welding use fluxes in ar 
fn he welding ier metal. When these fluxes ит. hey produce shielding 
ases and slag, both of whlch protect мей! area unti hs cooled 


“Welding wel s diticu and takes ο... 
many ше and decorative ten with basic knowledge anda ie pace. И 
Yau Wish to move beyond the decorative projets mind in his book, а. 
Bond deat talk with a welder and have him or her evaluate some o your 
Welds, Remember, бе saley of others i involved when you choose ta make а 
{uy vallo spiral staircase. Take the me and make е efr ш ensure hat 
Any меша project you make iç safe. 


This book nen ас a reference for people who have had some exposure 12 
Welding and need reminds tout what seps flow and precautions 10 take. 
Tsao mended ta teach weiding to someone who has never handed welding 
«ашршеш. Many community colleges, echnca schol, and ап cete aller 
‘welding classes. Such classes are an ul чау to leam the basies of welding, 
οσο 


Safety 


‘Welding can be a dangerous activity: Poble exist for gening cul, bumed, 
кодавай causing fres or explosions. Preparations for еши 
‘nding burnishing, and sain. ar also dangerous. That said, 1 в absolutely 
Bossi, wl al care and diligence, to weld for years and never suffer mare 
„аа ви ο ο wed 


ив уму Important follow manufacturer's specific това and 
recomendais for equipment and product use and to ollow general welding 
иу те. Whether you are welding in a dedicated welding “hop ar have set up 
uro shap at hame, you need to be aware af number of specifie safely 


Fumes, Welding produces hazardous smoke and fumes Iis always inportant to 
keep your face ot ofthe мой plume. Welding doors requires eie a 
vendan fan, exhaust hood, o fume extractor, Wear an OSHA approved N99 
ае mask a respirator. И you are pregnant or plan to become pregnant, a 
σα 


‘Burns. На sparks and hg slag can cause burs. Protect your hands, head, 
ad bad май natural übers οσο fibers such 
salon and polyester melt when ignited, whlch causes serious buns. Wear 
eather slip-on bots, and make өше your pant legs fall aver he top of your 
осно Cu ра and pants with frayed edges are е hazard, Also, 
welding sparks wil nd ny holes, so dort wear holey jeans. Wear a welding 
кара te back ong ші and keep шеке under your shirt or cap. 


Arc burn. Welding rcs produce lavet and Infrared light. Both of these can 
damage vour eyes permanently, bum your kn, and повод lead to skin 
‘ance A welding helmet wih a filer lens protects your eyes and face, while 

Jong sleeve shins and ong pants protect your skin, emenber you are also 
responsible for protecting he ita of curious neighbors, passersby, and рев. 
Use welding screens and have an ша helmet on hand Tar observer. 


Fire The area you're working in should be cleared of any Пале ems such 
as lumber, гар, dropclts cigare ies, and matches. Absolutely do nar 
πη, Ше hop. Spark om welding and prinding 
“Can ignite ае dust or fumes, or travel coss the floor and come oes 
ποσο ουσ ваши: 
‘Seat ast ald Kit so you know where both are, Check your welding area ane 
а hour aftr welding to make sure по sparks have found a place to ишде 


MINIMUM LENS SHADE NUMBERS FOR WELDING 


APPLICATION SUGGESTED SHADE # 
Shielded Metal 
Arc Welding (SMAW) 

116105327 electrodes Dy 


συ а 


5/610 38" locos 


Gas Meta 

Arc Welding (GMAW) 
116405525 non-ferrous 
ТЕРЕ 


Gas Tungsten 
Arc Welding (СТАМ). 


Pasma Cuming 
Oxyacetylene Welding 
Oxyacetylene Cung 
ваша 


2 


шам 


5 
305 


‘Welding belamens are typically available wit ler eses neither 2°» 4 
ατα 412" » ЗАМ” ies. Helmets with auto-darkening lenses are alo 
available. Pull face protective sheds ae availabe in clear for grinding or 
‘chipping, and with Пес or oxyacetylene operations 


Explosion. Even non-flammable gases such as cartan dioxide are stored in 
‘cylinders at such high pressure that they can easly ο 
Keep the elder prece cap on it regulators are not installed, and keep 
сумен chained ar strapped at al tme. Cylinders sould never be used a4 
‘oles ot supports; and cylinders and protective caps should never be welded on. 
‘Shut sele and oxygen cylinder valves I you're away tor more tan 10 
minutes. Cylinders mus be transported right side up and chained, even f empty 


Another explosion hazard is concrete. Because of the amount of water contained 
сасе ean become a steam bomb If welded upon. Tack welding an 
солане i aceptable, but using a concrete surface t back your welds is not. 
Use fue bricks, Which have been cared ta have very low water coment, Never 
weld or cut оп any closed container, ank, o¢ cylinder. Even ГИ has been empty 
Tor years, и migh have enough residual material to release al funes or 
explode, Always bring tanks of any sort oa tank welding speclalis for ea 


(ser hazards include пове from grinding. sawing, sanding, and plasma cutting: 
ποσο elecuocuin during are welding; and 
asphyxiation rm Inert shielding gases- Carefully read all manufacturers 
ева before starting any мейов process- 


T» 
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Setting Up Shop 


!t you la o weld on a regular bss i makes sos to set up а welding shop, 
"The primary cocer with welding is containing the hot sparks or slag and the 
ammable elements while exhausting dangerous fumes is possible o weld 
‘ute, but noc ali processes allow that. Gas metal and gas tungsten are welding 
οι инади зи be sil so the Shielding gas i not dstubed. АП 
‘hear processes mus be done in dry conditions to prevent electrical shock. 
Coid metals do not respond as well as metals at 70 F and may not be weldble 
using certain processes, A heated garage or ош is best sulted fora 
welding Shop. A basement і во sulle due to бе dangers of fire and 
compressed gases next to ving spaces. Additionally, your homeowner's 
insurance may nat cover a welding shap if it is inside your ving area as 
opposed to ln a detached garage or shop building. 


Sept nn ме нанач tn 


ив imposant remember that tiny sparks and pieces of hot slag may scatter up 
Ὁ 30 or 40 feet from ће source. I they come ro rest on flammable materials, 
‘hey may stale, and given the ah condi, can өліге the materia. 
Always check your welding area one half hour afer you have completed 
‘welding to make селі по sparks are smoldering. A wooden able covered with 
"meli not a good work surface, as the rnefered heat may cause the wood o 
moder Any wooden Jigs or clamping devices should be doused with water 
шымы smoldering embers ог stored outside afer se 


Shop Tools 


Power ol ο ое grinder, portable band sv, and 
ор saw are useful when curing and titing metal parts lo be welded, A dril 
κος and metal cung hand saw are also useful al for welding. 


рење пеші working tools, including nal brakes and meal benders, are 
знаме for al sizes of met. These an range rom Inexpensive sheet metal 
"pol, such е srl bender shown o po 108, o expensive hydraulic tools, 


Metal Basics 


Weldability & Cutability 


Different metals have different characteristics that affect thelr ability 10 be 
‘welded cut with any of th processes described in his back In general, only 
metals of the same type are welded gebe because welding Involves melting 
(he base melal parts and adlag melted filer теш и oder to acompl this, 
е рап and е must have ὧν samme теа temperare and characters 
Dissimilar metals can be joined by brazing and braze welding because these 
processes do па actually пей the base melal 


Metals ae divided ino the categories of ferrous and вов emus. Ferrous metals 
cona ion and wil generally be anracted aa magnet. Cat оп, forged ле, 
"id sts, and stainless el all Cota irn, along with varying ants of 
boo and aer alloying cement. 


Mild чен, which has fw carbon content, she most commonly used rype at 
ей and the ees with which to work. М steel an be welded with sll he 
processes covered inthis book and can be см with either oxyfuel or plasma 
шш, It make up most the пеші ems you commonly is, паш, or repa 
Sic a automobile bodies, bieyeles, railings, patio furniture, Ме cabinets, and 
Shelving, Adding more carbon to steel makes harder, more ae, and mare 
ct cut and weld. Най carbon sel is called tol tel and is use 10 
"Rake drill bin and aber metal cing tools 
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Other elements ме added to steel ta make a vay af alloys, suh as chrome 
‘oly steel and stainless seeL These additions may make the qes or magne. 
Because чаша steel does noc oxidize (u) easly, ив іа си with 
окуша. When welding ste alloys, е Aller material must be matched to the 
lay gt weld. 


In addon to alloying, many metals re hosted improve characteristics 
such as hardness. Because welding and сы would reheat these metals and 
"loy thase Characteristics, Белой is an impor co 10 consider. 
Many vehicle chassis pars, including motorcycles and bicycles, are made of 
аец meta 


Aluminum а widely used non-ferrous metal because o sig weight and 
‘corrosion resistance. Like ае it is avallable in many alloys and is often het 
υπο is used for engine pars, boat, bicycles, fuite and 
kitchenware: Various characteristics make aluminum difficult 10 weld 
successfully does not change colar when t melts, i cunducs heat rapidly 
and t immediately develops an oxidized layer: 


ММ tel (and most оће metals) come in a varlety af shapes, sizes, and 
мава Меш thickness may be giver с fraction af an Inc, decimal, or 
ıa gauge (sce char) 


Rectangular tube (A) and square tube (B) are used tor structural framing 
σσ οσο ου 
чаш hgh x wall hess» Length. 


(Най cap (C) ls used os making handrails. Вай сар dimensions ane the overall 
мї and the widths οἱ ὧν channels oa the underside. 


‘Chanel (D) is often used for making handrails, Уау large channel is used tor 
πο The legs, or flanges, make stronger han fla bars, Dimensions tor 
‘channel are given as flange thickness lange height x channel (outside) height 


Round tube (E) is аа the same as pipe. Round tabe s used for structures, and 
ie is use for carrying ils or gases. Dimensions for round tube are given as 
outside diameter (0.0) x wall lickness «length. ре dimensions are omia, 
that is in name only. They are given as nominal aside η 


"Tobar (F) dimensions are given as width x height thickness of flanges * 
3 


Angle or angle iron (G) has many алаша and decorative uses. Dimensions 
Tor angle om are flange cess» ange width ange height length. 


Square bar Н), round bar (1), and hexagonal ar hex bar (dimensions are 
Den as vidi or outside diameter «long 


la bar or strap (sot pictured) š available In many sizes. Dimensions are given 
їшї £ width legi 


Sheet шеш (ot ке and is often referred by 


auge Plate metal 1s more than 316" ick and в referred to by Наси or 
[r^ 


Inch EQUIVALENT FoR GAUGE THICKNESS: 


GAUGE. INCHES 
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Metal less than 1/8" thick оеп referred to by guge For reference, the 
decimal equivalent of ме 0125; 


Purchasing Metal 
Finding a теш super can be a ае sk The meals dur ae eai 
available may not be the sizes and shapes needed for a project and maybe 
Expensive; Metal dealerships may not be friendly νο 
Stel is so heavy, Internet ar cualag shopping caries shipping сон, 
Wu same searching, however, most necessary materials can be found. 


миш в generally priced by weight, unless you are purchasing iara retall store. 
The price Tor sal peces сі mid steel at a home center ar hardware stare чов. 
Μο a much a£ S2 S3 per pound The price per pound for small orders at 
tel dealership may be in е range of 50 cens Large orders пера orders 
muy e pled slow as 30 cents per pound. Many meral suppliers have an odds 
And ends bin or rack where pieces may be as ow as 10 cents per pound. 
Specialty metals such as sanis steel and aluminum slart a1 S2 o $3 per pound. 


"Smaller sizes and shapes of md steel and luminum are available at home 
improvement and hardware stares ан four, and six-foot lenge, Welding 
Supply stores often аме а selection of ten and velv foot eng oie 
monly used sizes Stel dealers have mos common sizes stock and will 
‘lr other sizes for you Mos ml el shapes and sizes come ln wey for 
од, and many steel dealers will make one re courtesy си per plece. Yau 
might want to have the meal delivered, depending on he anar of material 
yau are purchasing. You can order metal through catalogs or е Internet, but 
semenber that shipping is expensive 


Some чен dealers ме dso for decorative metal produc, but many 
Specialty шапа such as wrought Iron railing materiais, decorative tems, and 
Маме hardware are only avalble by catalog. А number af catalog Supply 
onses sell the public and have varied selectins and reasonable prices (See 
Resources, page 120.) 


Preparing Metal for Welding 
Азын мый begins wth a енк plece of тш, The cleaner he 
pieces 1o be welded, Be leer e weld quailty and appearance. When working, 
Wali ld cl is possi ta clean batches of parts ahead of me. Wien 
Working ih aluminum, pare peed ta be cleaned ini before welding. 
ον пешу sir formaton of a protective layer aaa 
М stre a ο with mill scale and, ofen, ai or grease. Round and 
ar tubes are usually thickly coated with al which helpe ia ὡς 
Franco process This ой can be removed with dented alcohol, acetone, 
ara commercial боль 


After le ой has been cleaned off, he mill scale can be removed by wire 
hing manually or with a benc-tounted or hand-held power wire brash, 
напрај аг sanding screens, or with an angle or bench grinder Aluminum. 
d ailes зме need to be brushed wih stainless steel brushes that are 
dedicated o cleaning only that metal. Small particles of mild steel will 
contaminare sinum and sales ен май. 


Finishing Metal 

Though mos commercially available metal ems pato furniture, indoor 
furniture, and garden accesos uve ough welds and pater sl present. 
is nice ta grind these down on your projects An angle grinder good for f 
eo welds, and a small тишу ganding tool can get imo nooks and canis. 
ol be pleased with the results of a nicely ground, род weld because t looks 
e a solid piece of metal. We brushing, sanding, ar Sandblasting he entire 
ресе wlll te rear ом 


Paling пеші ронак is best accomplished by spraying, noc brushing. You will 
need to throughly clean ай oil, dirt, slag, and Sat from the project because 
sen advanced асау пеші piers will not to stiek to diay, oily areas. Мей 
‘Say pains are available in various finishes and a huge атау of colors. 


Powder coating and brass plating are othe, more expensive, finish options- 
Various айди and rusting finishes are available as well, or you can let the 
реке slowly rust oa из awn f you prefer his look. 


Metal Shaping Techniques 
"There ме a number of ways to bend and shape mild sel Bending tools for 
‘creating ght ange bends are called meta fakes. Roller creste rs punches 
‘le holes, and shearers make сыа. You can purchase simple hand powered 
моо р tools, though they can cost. te higher he quil or larger 
ἂν capacity, е higher йе price (See page 108 fra іва of a stroll bender) 
Рамен hydraulic пеші shaping tol male for commercial use can cost 
thousands af dollars 


Simple bending Jigs can be made using any round, rigid, wong form, such as 
Pipe and salvaged flywheels, pulley wheels, ar ен rims. Using these Jigs, ti 
"ly easy to bend ound rod up to 14 μη 
ito complex shapes, Rebar up to За" can be bent into large curves by clamping 
ша a beach vie, Tubing can be bent using an асы conduit bender Тісі: 
деи such as rail cap can be heated and ben 


You can bend materials more easily if you have a long end ta apply pressure o, 
so you may want o cut pieces о length for bending Whenever you shape 
‘eal іна sharp angles, take шо ассоши the мода needed for the radius of the 
hend. Also, cold- formed metal will spring back somewhat о may take wal 
and enor Пад wha size jig wi make the size bend you deste 


Use a sturdy hacksaw, au, or reciprocating saw wiih Benet blades to saw 
eal A lar box wiil help you make accurate сш. А metal hand saw, eter 
portable ot bench mounted, iç handy И you will be making many peojecs that 
πονάς numeros cus. You can dril metal with a power dl or dril press using 
‘eal κα hi an oling the Ы ofen о prevent overheating, Large holes or 
als very thick material might be made more easily with an Oxyfuel cute ar 
‘plasma caner. An angle ginder ar bench grinder can be used to create pers ог 
to correct miscut em o н bene At ups Tor welding, 


Joint Types 
"The basie Ја in welding are е but joint, lap joint, ο 
Pin, and saddle join. 


‘The but joint is cep pieces in the same plane buted against ach оће The gap 
between бе pieces is determined by the thickness of the pieces. Whether or br 
the surfaces need 1 be ground down beveled) also determined by the plate 
‘hikes. The type of weld used for a but joint isa groove weld. The but joint 
isa weak jit and should be avoided ifar all possible 


A ap joint 5 two pieces in the same plane overlapped. The type of weld used 
tor a ap joint is called let weld. The strongest lap joia has welds on both 
sides, 


A corner joint is two peces coming together to make a right angle at a corner 
The Joint can be open, partially open, ar closed. An open came takes a Allet 
weld, but other comer ons may take groove welds, For habby welding on 
"meal 3716" and thinner, an open comer joint 1s stronger and allows more 
που oint may be weakened tf the weld is ground. 


AD jeint мо peces placed together to make a ight angle T shape. Agaln, it 
Is welded with a Ша weld А Toa stronger f both sides are welded. 


The edge зім, or Mange joint, as is sometimes called, predominantly used 
"o join thin sheet metal componens. The tamed up edge lessens the heat 
distortion ta the thin sheets. With the advent of cooler welding processes, the 
need for the edge joint has diminished 


"The saddle joint, or íishmouth joint, s used to зо structural wing. The tubes 
may join at any angle, and more than two ше may be part ofthe joint А filet 
‘weld is used, most ofen al the way around the Joint. 
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‘Weld Symbols & Weld Types 
‘Welding blueprints use рабе symbols ко denote weld types, locations, and 
ihe (co. The basic symbol consists af απο and a reference ас with 
‘eld symbol. The weld symbols placed above the reference ле the weld в 
located am tio side ороме бе атом, and below the reference ne or a weld 
located on the same ide as the aov, Wed symbols above and below te 
тесе ие indice to weld both sides. A circle at the junction af the arrow 
le and reference Ше means to weld rond. Mos hy welders will not 
encounter these symbol 


The пон common wed types used for home welding are the fillet and groove 
welds 


Th Ше weld is roughly angular In shape. Itis made when welding most 90° 
ange kite. Tours, open come ot, lap joint, and saddle js all ake 
filet welds. 


The groove weld is made in a groove between pieces. The groove may be square 
оне алары sides), beveled (Пи angled sides), or U shaped. The groove 
‘weld is used or but ois, edge Joints, and closed comer joins. 


er 
ones | оным ча, 


Repairing Metal 
Once you begin welding, you wili encounter numerous opportunites o repair 
пате When ou fends and eo discover yoa can do repaire even mare 
challenges vil come your way. 


Performing welded repairs can be very tricky. It is important assess your 
welding skills, the difficulty of the repal and ве intended use of he repaired 
em. Any structural or vehicle repaire, such as stays, adde, ans, or 
пий, chassis, need to meet Ве зале safety standards s they did in Вей original 
condition. 


The (ич step in considering a repal is determining why the tem broke. If a 
weld was poa executed, the rir might simply be to prepare the area and 
perform a good weld. If a piece has broken due to metal age, simply 

itching. over the crack will only cause mare cracks outside the patched arsa. 
(Cast iron and cast aluminum may have broken due to imperfections or Inclusions 
In the casing, or they may have gone through rapid heating and cooling at 
caused cracking, Very aften things break because they have been misused — 
which means your epal will kely be broken unless the behavior of the user 
changes 


The next step in a repair is determining wha ise base metal a. A magnet willbe 
acid ay пеші with a certain concentration of ion in but stainless stel 
ο ο mild steel, and cast шоп require very 
different welding techniques: Alumioun s non-magnetic and is discernable 
from stainless ste by ts light weight за which alloy I? In the case of 
laminam, some alloys are not weldable. Паки, many manufactured 
"meal tems ме made of alloys and may have been eat шешей Without access 
{othe manufacturer's specifications, ir might be impossible o determine what 
бе base пеші compositions Iti important understand the effects οἱ 
welding on hes mater before atemplg a welded repair 


Once you have determined the (езу of a repair on a particular piece, the 
piece пан be prepared carefully, АП rust, palng, and finishes must be removed 
from the area af the weld, and, f you are are welding hom an area for he work. 
lamp, Grease and ll must be cleaned off If the break ов a weld jit the old 
‘weld bead needs to be ground down 


Mid ste che easiest material to repair. Simply prepare the material as for any 
abr wel, and май using any of he welding processes. 


Cast iron and cast aluminum need to be preheated before welding to prevent 
‘cocking due to temperature catione И the piece ls small enough, you can 
Pt inthe oven and heat to 400 to 500 F. Otherwise, use an oxyacetylene or 
торе rosebud tip. Temperature crayons, which melt at specific temperatures, 
ие available for marking metal o be preheated, Cast iron can be brazed if the it 
between the broken parts good, or i can be braze welded or welded with 
Shielded metal arc. Specific electrodes far cast leon are available. Cast aluminum 
Can be brazed, braze welded, or welded with gas tungsten or gas metal ae 
‘welding’ Allow cast parts to cool slowly afier welding 


Some aluminum is pot weldable, f the plece to be repaired has been welded, you 
Can perform a welded repair If you can determine the composition of aluminum 
Pants, mach the electrode ar filler rod to ha. Some filler rods and electrodes are 
multipurpose and can be used on more than one alloy. Gas tungsten are welding 

is be best choice for aluminum, but can also be welded with gas metal are, oF 

dcn be brazed. 


Stainless stel comes in numerous alloys, and k is important to manch the filler 
‘teil oe base metal. Do ot clean Stainless чен with a ен wire brush, s 


te mild чен wires may contaminate the stainless steel. Stainless stee is best 
aed with gas tungsten arc welding, although it can be brazed as well. 


I you are unsure of any aspect af a poena real, consult with your welding 
supply desler or an expert weider 
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WELDING 8: CUTTING 
PROCESSES 


“The following chapters give basie background information on the four major 
welding processes and owo cut processes that home hobbyists are пак el 
{0 se Each chapter ches the equipment лее for he process and safety 
‘precautions. How-to photographs with sep кер directions show specific 
technique [ar each process. Tip sections aller suggestions for improving Skills 
04 keeping equipment in good condition. A separate chapter on асаў 
‘coves same bac poins that are important to ll of the art processes. 


Oxyacetylene Welding 26. 
Electricity lor Welding 38 
Shielded Metal Are Welding 40 
Gas Metal Are Welding ш 
Gas Tungsten Arc Welding за 
Plasma Cutting бі 
Oxyacetylene Cuting 68 


OXYACETYLENE WELDING 


‘Oxy! welding i the process that uses the heat from a as flame to melt base 
‘materials and cause them to Join together, The gas πα 
Combustion of oxygen anda fuel gas. Fuel gases ae acelylene, propane, butane, 
hydrogen, natal xs, and MPS (теу! aci не propa diene, отпеу nova 
ж МАРР gas). Oxygen and acetylene bum in a neutral lame a tempera 
"euren ЗЫ and 6300" F, he Бопе af any gas fame and capable af meling 
"mos metals, Other худым gas combinations are hot enough to so for 
Soldering and brazing, bur not ot enough for welding. Ото elg vil 
cen ts called oxyacetylene welding, but is tn simply referred ra ge 
pm 


The oxyacetylene process s versatile, asi can be used for both welding and 
ung materials бее page 63) as well as heating, soldering, and brazing са 
be much less expensive than are welding andi very portable because Ie needs no 
lea power source. Oxyacetylene can be used to weld any thickness of 
mel, but sections over V ше difficult 10 wed. Unfortunately, the techniques 
‘of oxyacetylene welding can be very hard to master, and there ate serious safety 
concerns wlth the ere Natit of acetylene and the high pressure gs 
cylinders. 


Oxyacetylene welding equipment consists of an oxygen cylinder and an 
acetylene сушы, each with regulators and gauges, oxygen hace, acetylene 
ose, tech and ups 


Oxyacetylene welding may ise fson welding, where the base шеші are melted 
together witout fller вайны, or, more come may use a filer metal. 


Sum 

+ Welding helmet o face shield with #5 er 

she, wool, or coton long pants, ong leve shirt, and 
p 


Leer gloves with gaudet 
+ Lester boots or shoes 
+ Venta 


THE EQUIPMENT 
Cylinders. Oxygen comes ia high pressure cylinders (sometimes called botles 
‘or tans) at 2200 pounds per square Inch (ps) or more when ШІ. The oxygen 
‘cylinder has a valve, and t aways comes wih a safety сар that screws on to he 
{Opto protect he valve. Kever use the safety cap to М an oxygen nk. The 
oxygen cylinder has a safety valve that ре to relieve tank pressure И the 
tank becomes ουν 
n he upright position: 


Acetylene. Acetylene lan extremely unstable gas. It cannot be pressurized 
above 15 pl n fe state. To safely pressurize the acetylene to 225 ps, he 
acetylene cylinder і Ded witha porous material and acetone. When 
“pressurized, the acetylene В absorbed by the acetone, which stabilizes t. When 
фе pressures released (he valve opened) the aces leo bubbles ош of saluton. 
“Acetylene cylinders have fusible plugs thar wil melt in case of a fire and allow 
he to slowly escape rather than explode. Acetylene cylinders should always 
be stored in an upright postion. Using an acetylene tank at an angle will allow 
acetone through the regulator and hosts, which ШШ destroy them: 


‘Cylinders should always be kept upright and secured wih a chan or sirap o 
οσο over Never use а cylinder as a roller for moving 
heavy objects or Tor any purpose other han heir intended use. 


ο ο. 


Cylinder Vales ach type of cylinder has a valve rhat contrals the ow of gas 
om the cylinder. A ande or valve wrench в used to open the ale, The 
oxygen cylinder valve should aas be opened fully, asia backseating 
‘valve. A Backsearing valve В leakproof when closed and fully opened but or 
κ valve shoud never be opened more than Зао 1 12 
‘uns Less than this may lead to изискан паши of fuel and backlash: 
‘more than dhs makes i dificult tn um he acetylene of quickly in case af an 
emergency, Ihe acetylene valve is opened all be way, o penal suddenly, Ше 
оше may escape fom he cylinder Js Ше an verlag soda Can. 
Atome can dest the ores ші керіш finiog 


Pressure Regulators and Gauges. Pressure regulators reduce the pressure of 
"be gas leaving the cylinder. A single-stage regulator reduces the cylinder 
Pressure to working pressure in ane step. A two-stage regulator reduces the 
liner pressure to working pressure nwo дер. AW Sage regulator Is 
πο more precise cone over gas Понс Du ls substantially 
mote expensive. Те regulator adjusting screw turns clockuvise to crease 
Pressure and counterclockwise to reduce pressure. The regulator is completely 
eh the adjusting Sres ose or “backed u." Always back out 
συ spa of your post welding rue. 


‘Hoses The flexible bbs hoses tht move е gas from the regulator io the 
torch ae designed to be віца and vithund high pressure. The oxygen hase 
‘seen and the acetylene of fel στη 
single ose or dil hose where the oxygen and el ο 
“The dual hoses ace more common and mare convenient Always protect hoses 
from damage by Μας them Of he Поа when ot inue keeping hem 
behind the welding area so they are noc burned with sparks, and keeping them 
ла watie lanes so Беу are not stepped oa or run over by vehicles, Hoses 
‘Should nat be allowed to Come In contact wi ойу sufacer and shouid he 
ед from sunlight and chemical fumes to hee them ia good condition. 
‘Aways drain hoses when you have finished your welding session, 
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‘ings. Fins connect the hoses to the regulator at one end and the tarch at 
he об. For safety, he пш for the fuel hose (red hose) slt hand threaded and 
asa groove machined around пі. The oxygen gee) hose nut is ihe 
hand threaded and has na groove. Never rechange tne oxygen and fuel hoses 
о firings. Never force ішіме brass is a very sot metal, and itis easy to 
damage the ting threads. Always hand thread and hand tighten figs before 
using à wrench, and be careful o! to overtighen hem. Never use ples o 
ου as hey will damage the brass us 


Check Valves and Flashback Arrestors. Check valves and flashback arrestors 
ane two safety features to prevent reverse gas flow o flashbacks. The check 
alve allows gas to Пон trom the hose to the torch. HE gas pressure within the 
ока екс the hose pressure, a spring closes the valve to prevent back How. 
În the event of stack he check valve need to be replaced. A flashback 
“sor installed between е torch and hoe, and offers more protection than 
"be check valve. The flashback arrestor prevents burning oxygen and fuel from 
Mashing back into the hoses and regulator, which could cause an explosion, The 
flashback arrestor consists of a cheek valve, pressure sensitive valve, tallless 
Stel filter, and hat sensitive check valve, In he event of a flashback, e 
flashback атаве does not meed to be replaced. 


‘Torch. The torch mixes and controls the flow of the fuel gas and oxygen. The 
(ок consists af valves, torch body, mixing chamber, and tips. The rch Б. 
Sometimes refered to 3 a Море, but his s not technically сине 


"Tips Tips attach to the tarch body and come in many sizes to create different 
ο A cutting tp, also called a cung head or cuing torch, š anached 
{ote torch body use for lame cutting: A сипа; Шр has a number of hales or 
ве preheating lames around a cener hole for he pure oxygen. Cutting tips also 
ome in a variety of sizes and wit different numbers of preheating holes. 
Heating, ог rosebud, sar used to preheat metals о improve their мой. 
Weiding ips come in a wide range of sizes to match he thickness af the mea 
"ong welded. Matching the йр size to the welding material and gas pressure i 
аш for creating quality welds- 


Setting Up an Oxyacetylene Outfit 
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Pressurizing (turning on) an Oxyacetylene System 
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Checking for Leaks 
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BACKFIRE & FLASHBACK: 

Backfire and flashback ae мо hazardous stations that can be caused by 
improper as pressures. Backfire ls Ше por-ignitioq of the acetylene and 
οπου sound. This may damage the р or. 
“pay molten metal fom the weld aren Flashback is the lame burning 
меки ное torch or hoes, causing a popping or squealing nas 
Flashback can case an explosion in ће hoses. Avold both hazard by 
uc he up size the material bin welded and by using the prop 
pressure senings, Using over pressures han recommended can case 
Tack and possibly Пааа, 


Lighting the Torch 
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Flame & Flame States 


эм фе outer or secondary lame. The flame has different temperatures 
ps are cooler because they are burning with 


"eren locations. The outside ө 
ise ambient air, which is anly 21% 09 The toreh tip is coler because 
complete combustion hasn't been reached. The honest area Б he tp of the 
primary or inner lame cone Here the gases are completely conbised and are 
"ltd y the secondary Папа, Ther are de 

oxyacetylene lame: carburizing, neural, and ai 
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Pre-welding Checklist: 
+ Check hoses for damage before pressurizing the system. 
` Prepare meal for welding by wire brushing or sanding off null scale and 
та Use actos ot denatured alcool ш remove al ш other chemical 
sides, 
“Ше fie cs av unecessary heat loss and prevent welding to the 
welding table, 
+ See manufacturer's recommendations for appropiate tip sizes and gas 
iesu 
+ Setup materials and clamp I necessary. 
NOTE. The directions tor oxyacetylene welding are for нама welding 
Reverse the directions tor ande welding, or yu find it aserto 
manipulate бе filer rod with your igh hand. 


Welding with Oxyacetylene 
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Depressurizing an Oxyacetylene Outfit: 
When you have finished welding, or if you are going sic welding far more 
than 10 or 15 minutes, чиеге your чавр The hoses and regulators ме 
‘designed ο ο fel and пк деа If they are pressurized and 
n being used, so ΚΙ Inporan or safety and economy to верне 
them You wil soon be o comfable with the pressurizing and 
ον ων a all 1e l6 
important vo do the ust gas and oxygen in ο having 
тиш, unburned onyceyene а ec 
+ Coe the fuel gas cylinder valve. 
+ Open бе fuel gos torch valve ший Бой gauges read ae 
аара) бе el gas regulator sien sr 


Gas Omons: 


Te mont u rone wg cl ea fame 
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Fine Bricks: 


een 
not explode when heated ig temperatures. Fire bricks 
e eat from your weld or braze, and you cannot weld your tell 1 


Brazing 


Brizing is very similar o soldering since Пах s applied to gy fed metal 
pat that are then heated o the pit here ler material wil mot and be 
rsen into the кіш Sliver soldering and hand saldering are tems incorrectly 
‘seo referto brazing. Brazing leon hom soldering becas Бек 
ΟῚ 
mal. The metals are not fused, hl together де Aller пеші adhering to 
‘he base metals through capillary action. 


ен pd па по шин nu ca ru 


Tiere ме а number of dsl brazing processes, such as dip brazing, асе 
brazing, and induction brazing: The home welder ely only tu da torch 
brazing, Torch brazing can be done wi an уба arch ising acetylene a the 
Riel gas, or any ofthe other fel gases (see page 5), NOTE: Different fuel pases 
require fren regulators, hoses, torches, and pe 


For brazing to work, the gap between the parts must be between 0.002 and 0.010 
inches, Ifthe gap o tight, the Пих and ler wll nt Пом evenly through the 
Jic the gap š too big, бе suena Ше ot is lessened: Gaps between 
Pan can һе measured with a feeler wo, available at automotive stores. tems a 
Be brazed must be absolutely clean and free from nist, conso, grease, oll, and 
‘cleaning compound residues, 


Brazing is often used commercially to join metals soch as tungsten 
‘caide sa teeth ша ste saw blade. Another common se far brazing s in 
used bicycle frames Because nearly every metal can be дей sing brazing. 
{Wis highly sul for а applications. 


ава ο sa a he et vet tinqa ως na 
a Ка Yam cd art A κά w N pe ым. By 


Braze Welding 
шае weiding в иа to ο ντο 
ta melal ue not hed s0 there so mo puddle Ind o ae 
у filer rod, a x coated brass Шыг sed. raze welding en 
incorrectly referred ro as brazing, Вазе welding does not ше calla acion ш 
ра le material imo ће рове he lar пеши deposited set groove 
ves. 


Tie brazing rod is melted ву the heat of the metal and the flame but should 
aot be held in the fame іі The parts for braze welding should f ghi, but 
‘he gap isnot as important as with brazing. 


Биле weiding is used for orig dissimilar metals and far metals of different 
као This technique в оеп used to repair cracked or broken cast ra. 


Ваза weiding has less distortion than oxyacetylene welding because less heat Is 
‘applied Ве pr, A disadvantage 1s that t μα as song as welding where 
Ве base metal is meled, but a well-made ποσών 
"ича аркай, Because the base metals do not need to be melted, 
"e welding can be done wiih any of the іші pases listed on page 1°. 


уш are creating a plece that wl be welded and braze welded, you must be 
‘careful to completo he non bazed welds first. The hear involved with all other 
‘welding processes will ball off the brass aloy of a braze май, ruining the weld 
cresting toi fume 


2e eh pri 
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ELECTRICITY FOR WELDING 


Arc welding and сыйа processes ей metal are, gas шеші are, as 
Tungsten ше welding, and plasma cuti. use elec 10 generate the 
necessary hen Understanding elec is not necessary to use these 
processes, but knowing basic tems and concepts wil help you understand 
Αν certain welding event occu. 


Electre ситни š the Пон о бесов through a сосе from a high 
roocentation of electrons (negative charge) to a low coacenatin of 
‘econ (postive charge). As ecl flows through conducta, it 
кепе heat based on how much resistance the conductor offers. An ac is 
imply a sustained electrical discharge across an alr gap. Because als 
gll resistant to несов Пам, n enormous amount of heat в generated by 
ie movement of electrons aco this gap. The heat generated by an are isin 
Фе area of 11,000" F, but about half ot hs beat раце. 


кигстсм. Users. The units used to refer to іва are voltage, 
amperage, and vage. 


‘Voltage or volts (v) isthe mensure of electric ο. 
pressure, The voltage controls be size of he alr gap Ва he arc can cross- 
Tiger the voltage, he larger he дар the are can cs 


Amperage er amps (a) the volume of electrons flowing through a 
cuco. The amperage conste sia of he arc. 


‘Wattage or watts (w) Ве measurement of the amount of electrical energy 
аг power contained е ας Watage affects the widih and dept of a мой. 


WELDING POWER. Power for welding may be supplied in one of the 
folowing ways: 


Constant Voltage (CV). The ar voltage is maintained even when the 
use amps) Changes. This means И the are length в changed, which 
‘changes the current Пон, the voltage stays relatively the same. 


Constant Current (GC). As the amperage Пиаца he voltage increases 
tr decreases to keep the total power (wattage) output he same 


Oren Cicurr дно Онадинс Уолл. The open вес valage the 
‘voltage itat exists at а pues the machine is on but o are has 
been struck. The higher de open eat voltage, he easier i st sirike an 
are. Open сити voltage i stay between 50 and 80 valis, The higher the 
‘lage the деше the risk af денеа shock, 


The operating voltage ls the voltage when the suck and the eu s 
completed. This в usually between 17 and 32 vols depending an the ас 
Teng the type of electrode, the type of cuen, and the pola: 


Powen δουμεες ron Wiz bis There are three sources for producing the 
Towoliagehigh-amperage combinacion du are welding peed. 


A mechanical generator produces power dough the use of a gasoline e. 
diesel engine. 


step transformer takes available high voltage alternating current 
and changes t to a low-voltage highamperae umet. 


Авел uses solid sate electronics to change the curent without the 
Weigh of a навес 


ο ο type ut current used and the polarity 
is important to welding. 


Alternating Current (АС) is standard available household curent. The 
Meca flow changes dicion rwo ines per cycle. Weldg with AC 
means that the electrode ad he workpiece alternare between postive and 
ешге, so бе welding heat ë distributed evenly to boh. This balances 


penetration and оше, 


Direct Current (DC) eletons Пом in one direction only. Areces used 
до covet детайла current о ес ситен. With direct current, er are 
пио polarity аршы 


Direct Current Electrode Negative (DCEN)— formerly called straight 
раму mess the electrode s negative, he woekplece spose; 
ectons are flowing from the elertrode е workplace and the heat 
ссыт in te decide. 


Direct Current Electrode Positive (DCEP}—formnerly called reverse 
РОВ means the electrode is positive, һе workpiece s negativ, he 
lern ше Поні Пол йе workpiece oe erde. ІСЕР 
produces бе best welding are characteristics. 


Dury Ска. The duty cycle ste amount ο 
given power вара for a welding machine, given asa percentage for a ten 
пише редов. Because welding machines produce het neral ey need 
ἃ ceran amount of cooling time. А day cycle means that a machine 
ρωσ hat etg fur i utes ση 
ar tour minuts. Duty cycle s спаса in construction ad industrial 
application, and t can ће рана ar home shop use, А 10% duny cycle at 
{be maximum sening means one minute of welding and ine minos af 
оой, Ths could be a problem fa large poets on thick mall The 
Maher duny cycle, he more expensive the machine. 


E 


Eod 


Nore: 


Work lads and work camps ae sometinesreleed to as ground eads 
and round clamps. This oo technically comeet, asthe een snot 
‘ein grounded. Tse, he wok ad and clamp ar allowing far 
completion ofthe crcl back to the michipa. 


SHIELDED METAL ARC WELDING 


‘Shielded metal ис welding (SMAW) is also referred oa are or stick welding. 
The process involves The heating of the ase пеші to fusion ar welding 
temperature by an electric ac that i created between a covered meal бесове 
and be base metal. The coating or covering on the electrode provides both flux 
and shielding gas for the weld. The electrodes come in ο 15" suaighe lengths 
ln range of wire thicknesses rom V to S bence the name “sch” SMAW 
1s used extensively for fabrication, Construction, and repair work because the 
machinery is inexpensive and fairly simple, and the electrodes are Inexpensive. 
There ме drawbacks to SMAW I doesn't work мей оп thin materials (less than 
is ВИКИ), electrodes need to be changed frequently as they are used up, 
and be protective slag coating must be chipped ой each weld. 


‘Safety. Shielded metal rc welding ο so there is always he 
possibly of receiving an аванс shock ог hing clcrocud. When an 
‘electrode (stick) в placed inso the слове holder s "ve. H be electrode 
‘ouches anything that the work camp s In contact with, the сиси will be 
сор and an ar will be struck. То prevent this from happening, always 
remove the electrode trom the holder when you are nor actively welding, Do ac 
‘tee your bare hands to insert or remove electrodes alas touch electrodes 
‘with diy gloves, Remember thar water and elec never mix мей odo not 
“wed while standing on a wet or damp floor or ground, and do not weld аналах, 
in the rain. The electrode will be hor afer use, so take care where you dispose of 
ο stubs. A metal bucket а good addition to your SMAW workshop 


ο 
^ Welding helmet with #10 10814 er 

+ Leather, wool, ar coon long pants leather jacket 
+ Heavy-duy welding gloves 


` Satay glasses 
чна 


«Lester boots ar shoes 
= Venta 


MAN welding produces ultraviolet and infrared rays, Вани fumes, and hot 
Spar. Protect you eyes with a #10 to #14 fe in a fullface welding helmet or 


Hood. Heavy duty leather welding gloves and a welding jacket wi leather 
Sleeves are necessary to protect you from he mole рапа Proper ventilation 
Trom an exhaust han or Tan s important since many ae chemicals used in 
the electrode coatings are hazardous И inhaled. Also, sa good idea to screen 
αἱ your welding area зо others a protected from the intense ght of the are 


"The Equipment. SMAW machines are available as either ава current 
(AC, direct current (DC) ar with the capability of switching between ве vo. 
The machine sls simple in tha ir merely converts high-voltage Jow- 
amperage line current но ow-vaagehigh-ampeage welding сштеп. Output 
%сопойей wih one knob. You often wil heat SMAW machines refered шан 
“buzz boxes" 


АС welding machines тен most one and small shop neds, are Inexpensive, 
эм are ready available. Because the alternating curar cycles through а тет, 
‘ent betwen the positive and negative polarities, t can be difci to ke 
Sd ишиди an are: DC machines are easier 10 use and have many home and 
habby applications, би hey ae mae expensive. Because DC curent can have 
S Пам reversed (see аде Ока DC machine has more est In terms of. 
‘he есшде that can be isd. This allows far a wider range of welding 
районе. meta thicknesses, and пеші ypas that can be welded. Ts versatility 
make a DC shielded meral are welder wel worth the eta expense. 


The equipe іва consi of the welding machine, wich usually has ше 
ойлет knob an electrode led with electrode oder (sometmes called a 
Singer), and a work lead with work clamp. You wlll often ste work leads and 
‘wor clamps refered o as ground емі and ground clamps. The wark lead and 
‘clamp are not grounding the elec, they sre completing the саси back o 
ἂν machine, 


SMAW Electrodes. SMAW electrodes are solid, round, metal wires coated with 
Пик and ocher components, In addition o producing shielding gas and lus, e 
‘covering may also coni addtional meals far le or alloying elemens fr 
емеш 


Tie American Welding Society (AWS) publishes standards tor Пе electrodes 
πο come in diameters ranging Поз 116 to 4 і cement of 1/32". 
Tre electrode diameter measures wie self, not the diameter ot e wie 
йе covering The electrode designation s inked onto the covering near the 
Bare end of ne electrode. The number classification für SMAW electrodes 
begin with the etr E because they are electrodes. The ist two ar three 
‘umber oh йе left dene е tensile stent Ше properly completed weld in 
оа af pounds per square inch. The second number from the right 
"caes the welding position appropriate far that electrode 1 = all, 2 = flat 
graves and μι or horizontal et weld, 3 = fat only, = The fast rwe 
апі designate te curent ad polariy uses and other special nos. There 
Жо may be electrode suffixes that denote alloys a hae been aed to he 
КА 


Each electrode manufacturer may have a number of eleewodes of a specific 
AWS designan that are igh Ше ad have been tailored o specific 
ne. The ameter of he else wili determine which amperage o use. Use 
the manufacturer's guidelines з determine amperage. И а avallatie, stat with 
901 120 amps minimum range for a 18" electrode and add 40 amps for cach 
πο а diameter, This will не vou а rough minimum sang 


amperage 


‘The most commonly used eleeirades are 601, 6013, 7014, and 7018, The 6011 
and 013 льда wi work wich AC power, the 700 elecuodes will not Far 
рек, G13 ih DC powers generally ὧν easiest electrode to use rms 
"hing an are and maintaining a coesistent are. Is always а good езш 
{ak with Your welding supplies dealer abour wha type of welder You are using, 
"he tpe of welds үші ме making, and the materials you ше working oa to gc 
‘he best electrode for your purposes, 


‘Slag, Shielded meal are welding produces a weld that is covered with acting 
ca cate slag. The Пах and other components inthe covering clean he 
‘material be welded and ако Пом си impurities in the wed. These impuros 
nd Пых sly an top of the мой which реп the cooling weld Irom the 
нах ot oxygen in the atmosphere. The slag must be scraped or chipped away 
etre the vel bed is covered with anther weld lae or bele the weld is 
ον glasses should be wor during is procedure. 


Shielded Metal Arc Welding 


1н up youe πομπή ве ma s 
m= oe ен Vtg e ce а o ae 
‘eter ae бе et per ae papi a m 
‘Sete ee i аса 
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GAS METAL ARC WELDING 


Gas metal are welding (GMAW), also referred to as MIG (metal inert gas) or 
ire feed, e а process where a consumable electrode (vie) automatically fd 
rough з welding диа along with a continuous flow of a shielding gas. The 
cal application of filler mel ls achieved with most small machines through 
the short eal па method. Other anster methods used by more powerful 
machines are short сисий globular and spray pulse. 


The GMAW process has a number of advantages The gun or torch can be held 
жа uniform distance fram the weld, unlike shielded шеш are welding where the 
distance rom the electrode holder to е weld becomes shorter as the decode. 
is consumed. The utger power control on е welding gun also makes 
possible to be completely positioned and ready to weld hou accidentally 
Sig an arc. When ready to weld, the welder can Пр down the helmet and 
pull Be шдет without getting off arget Because the electrode s he Шы, he 
Welder does mot need to Coordinate a filer rod in one band and ipe torch inthe 
(her. The GMAW gun can be held steady with both hands to create a uniform 
bead. Because of the shielding gas, GMAW welds are smooth and clean, with no 
slag to chip or grind. The GMAW proces can operate at very ow amperages 
and is a relatively cool welding process, ο 22 and 24 gauge sheet meals can be 
“welded without distortion The process also requires narrower beveling far 
‘hiker plate welds, so less time is spent on grinding. 


ο 
+ Welding helmet with #11 to #12 er 


he, wool, or cotton long ans, ong sleeve shirt, and 
ш 


+ Leathe gloves with guns 
+ Lester boots or shoes 
к 


Some disadvantages of GMAW ме that the shielding gas nozzle does not allow 
for welding in tight spaces without some modifications, Because the shielding 
275 can be disrupted or blown amay by drafts easily, the proces 1 not std for 
‘working outdoors 


Tur Equipment 
over supply. Ihe small GMAW units, the power supply and wire fed are 
ig йа the same cabinet. In larger, рање machines, the wire fesd 
δ Separe uni Те power supply converts the standard eating curent 
(AC) io direct ситен (DC). Alternating current ln appropriate for gas 
а are welding because is constamly switching Пон does not yield шелі, 
conse ак, On the machine, you will be able to adjust the voltage, ola, 
nd vine feed rate; бе machine adjusts the amperage. When using Ше power 
“ure ο кей with a hig gas, ће machine shuld generally be set up for 
есшде poste thatthe elcrade Is positive and the workpiece is negative 
ане hu shielding as and ha Corea wire, he polarity usually needs 
to be switched o electrodo negative. This is achieved by switching the contact 
sv the machine. Larger, multipurpose machines may have а swich to 
Change the polariy Always check manufacturer's recommendations or polarity 
sei 


~ 
— 


ST 


Аманек ny pa пеш ng 


Wir feed. The wire feed consists of a spol of wire, a tension canroller, and 
soles and a roller motor. The wie speed за by the speed ajusten Knob, 
depending on the thickness of the matena being welded, The rollers have V oe 
U grooves sized to match particular wires. Most machines come wi мо sided 
roles that can e switched over to lande rwo feet size wires 


Gun. The GMAW gun, sometimes referred to as a torch, is atached ta the 
welding machine Ма the supply сме. Пе cable ales the power the power 
ошо, ὧν wire ia a special ne, and the shielding gas. The gun has a ger 
"hat uns he power оп and off, which also пала Ше wie feed and the shielding 
уз la. The gun generally has  gose neck shape, ahh ашады neck and 
ουδ neck guns are available. А contact p Is screwed or cam locked into the 
um. Тыв ip has an rice the same se as the wire being шей I important 
that this be sed саташу о large and good electa contact between the 
‘Source and electode wil nor be made, oo small and ще wire wil ot f 
The shielding gas directed toward the work area with a nazale. On most hame 
versions the relationship between the cac tp and ве gas nozzle чі в 
‘ot adjustable, lager welders have a wider variety of nozzle іше and shapes. и. 
uy he sorteo purchase an aftermarket adjustable system. When using 
"he GMAW process, I is important tha tbe supply cable be kept a sight ae 
possible to prevent kinking the wire ое impeding the gas flow. 


ου ου sande а е anne е 


The final piece of equipment she work cable with camo This s clamped to 
"he workpiece or ta a meal work surface that he ресе sont complete the 


Electrodes When choosing an electrode (wire), consider the composition 
properties, cleanliness o Ве base metal, and the shielding gas. If you will be 
Welding ош ot position, hls wll also be a factor. There arë dozens of wise 
‘hie or GMAW. 


ett tt cept ae a ent 


Electrodes ме labeled with alpha-numeric codes that describe bi уре tensile 
engl of e weld, whee ris solid or tubular uba is ux cored), and 
chemical composition. For mil steel, EROS 3 а good general purpose wire. 
EROS and ER7OS-6 are good wires for dirty or rusty metals. Wire also Ë 
available for welding aluminum and sales дее. Available wir sizes are 
0004, 0.030, 0.035, and 0085 Inches. 


Using a wire feed machine without shielding gas requires the use of ux cored 
wire (often called шее), and the process is then called flux cored are 
‘welding (РСА), Because he wire makes the electrical contact as И travels 
"rough бе conta р, йе flux must be inside the wire, which makes flux cored 
Ye more expensive than regular GMAW vire Commercial welders may use a 
Тада shield” Bux cated wire that does ше a shielding gas. Welds made with is 
process are as clean as regular GMAW welds, 


"Flux cored are welding can be don outdoors because there is no shielding gas o 
be disturbed by wind and weater Unfortunately using Пах cored wire results in. 
alos апасці weld due to the presence of slag and more poner. The Пик cored 
Sire usually has greater рена and is often used to rich the capabilities 
La small welding machine. Because 0.035" is the smallest diameter for Пик 
Cord wire, tis nat appropriate for welding thin sheet metal. The lowest sening 
fortis size wine sl too hot or is aplican 


‘Shielding Gas. The shielding gas for GMAW is supplied by a cylinder with a 
flow regulator and connecting hoses. The gas line is connected to the welding 
machine, which dieci through the cable. 


Carbon dioxide в suitable for general GMAW welding. И gives good penetration 
and is expensive compared o other gases. Argan and carbon dioxide na 75% 
argon and 25% carbon dioxide mix is the standard GMAW shielding gas. ris 
ll mare expensive than pure carton dioxide, but И yields welds with less 
Sater Pure argon is used far shielding aluminum welds, If you choose to use 
Pure carbon dioxide, select an electrode that performs well with this shielding 
= 


Gas Cylinder Safety. Gas cylinders store compressed gases at pressures up o 
and greater han 2000 ра. This В sufficient pressure to send a tank tough a 
Concrete wall ὧν cylinder valve should be damaged. Iris importane o Pe 
extremely careful wil gas cylinders even when they hold the non-flammable 
ass used in GMAW welding Gas cylinders should always be upright and 
апе or tapped to a wall, post ar cart Never drag a cylinder; never y one 
dow ot toll t fir. To mave a cylinder, chain t to a handcart ы. IE you must 
‘move a cylinder without a йашап, συ and roll Never weld 
anything to fhe cylinder or safety cap—and be careful to never accidentally 
Ste an arc against a cylinder If you do, you will have to purchase hat 
liner 


Setting Up the Wire Feed 


1 оныт ew ane eh i a ве са мел tte ане peee are 


ο 


Nore: 
Unless your machine has an lach switch for advancing wie or a purge 
switch for activating as flow, You wil use the gun wigger to accomplish both 


task Using the gun ger means the vire Б “le” and will are по anything 
the work clamp is touching. 


ery sug id asa ae таи 


Setting Up the Shielding Gas Flow Meter 


Zamaa πμ. 


ae tat ie бен tra untere pi pa ei 
‘Shu Ken pe flow M капа, 
ет Wr ey go cng P lump labo 
‘nde cmathieu ae 


Gas Metal Arc Welding 


τι носа tat EA hi o ut паі d 
ο si y a ed wi ct 


FLUX Coren Anc WELDING: 


Flux cord are welding uses the sme wie fed and power supply as gas metal 
gaxe welding but usually without the gas shielding, This convenient for 
‘welding outdoors in windy conditions, Ва the weld is not as lan. То se Пик. 
(ed wires, most welding machines need to be convened. (ші, thts 
valves changing Ше ouput play, and stalin a ases паг, ао 
might requ installing proper drive rolls and a different cable ner. 
ers, follow the same steps a weld with Пи cord vise as wih solid 
ite 


me ver ab на 


Post-welding Sequence; 


When you have finished weiding wiih a GMAW sig, и important w shut it 
own properly so you are set for your next welding session. И you do not tum 
"if you shielding gas, you wl lose much tr bled aff even you weld 
the next day. 

+ Close йе gas cylinder valve. 

= Press the gua ger or purge switch until Ше Пом meter or Пон gauge 

+ Tam ott he Пом met. 

` Tm off he machine. 

Gal йе apply and work cables and зине them aff the floor. 


Maintenance & Troubleshooting 


Ава amo of maintenance оп your GMAW equipment will result In be, 
‘more consistent welds and longer lasting equipment. Spar шу ресе of the 
есшде or base metal hat have адеб off dep an the anzle ande 
лас пр. Remove this spatter frequently as you weld so l does hot interfere 
Wi gas Dow or electa conducti Tum off he machine, remove he 
ae and use he closed polat of the МІС pliers (роде 5) to ream ош he 
пое and fle бе end of the contact р. An ant panes gel is available In which 
o dip the bot nozzle and contact tip. Ani зрте spray can be used to coar Be. 
Contact tp and the nazale. This spray is ка useful lor coating your welding 
"able prevent spater под sticking o your wo surface. Evenly you wil 
еей to replace the nozzle, put regular папи and proper welding 
‘techniques wili extend Ше of огде considerably- 


Сона bes become worn because they ме а вой copper allay and the 
есше в steel. The electrode wil wear hough the сраз up, possibly 
"making he сие low ілері. Conc tips should be visually inspected for 
‘wear oq a regular basis, The orifice а a worn contact tp wil appear oval 
instead ut round Tips generally are god for about eight hours coins 
‘welding se. NOTE! Always tum off he weider before changing he contact р. 


πο to keep the welder fan motor and rectifier rr o dirt and distin 
prevent it Trom overheating, If your welder Is stared in a dst hop, or you use 
‘infrequently, keep lr covered. Use low pressure art boe dust and dirt um 
these assemblies, Use vatuum о remove di fom the wire feed mechanism, 


The supply cable neds o be cleaned occasionally as well. Check the 
manufacturer's recommendations for есу but they generally recommend 
cleaning айе you've used 50 pounds o μι cored wire o 300 pounds of solid 
μας Wi he power olf, remove the cable fram the machine: Remove he gas 
ze and contact ір from the gun, lay ote cable Sig) and use lw 
Bresse ων nie gun end. (Using high pressure al may cesa dit 
lug thua will clog йе cable permanently) 


Aways чке бе supply and work cables and he gas hose atf the fior and away 
fom chemical, ма sparks, and sunt 


Removing А Bio's NEST: 
οι аз муенына ты 
pens when tbe wire dive rolis continue feeding wire bur сіне is 
Dia де оше nie ана e wie шыр on de e 
‘mea ofthe wire has been welded t the салад dp. The drive rolls are ser 10 
р ese cases, but i the tension has been aut too оф hey may 
in рай wire. 

“Io fix a bird's nest, tum off he machine and си е wie as comes off 
‘he spool. Мет е wire under tension, o you must Вай the spol 
end, hen ti о Вед ane of he spo hole. The tangled wire ава may 
фе storing tension, за 4 may Пу ош of he die roll area. Reese e tension 
amm oe roller arm. Pull Не ме ош of the drive mechanism and the supply 
Cable, Wear saley glasses when removing a bird's nest 


A στι 


тов Our on Stussine: 


Sub at” is when the electrode weld to the base metal without melting or 
breaking oft This is caused by the voltage eng o ov, the мие feed being set 
‘mo tast, or holding the gun ton clase to the work when starting, Correct he 
ngs, grind ff he stb us, and resta the weld. 


M 


GAS TUNGSTEN АВС WELDING 


‘Gas tungsten arc welding (ΟΤΑΝ, commonly called TIG (tungsten Шеп gs, 
and sometimes referred toas Hellare (the L-TECH trade пата) isa process that 
μον ουν 
piece. The electrode and the weld are protected by a shielding gas, and Biller 
пещ may or may not be used. 


Gas tungsten are welding differs from the other are welding processes because 
the electrode в non-consumahle and not used as filer mateo. GTAW ts more 
Ме ac welding in terms ofthe skills needed to manipulate the tech with 
cone hand and he filer rod with the other СТАЎ кене another layer of, 
Coordination because mos machines also use a foot tivated amperage cont, 


Lie gas metal arc welding, gas tungsten arc welding is a clean process because 
ве shielding gas eliminates he ned for lx and the resultant slag. 


Safety. Because gas tungsten are welding is such a clean process, welders often 
are tempted to weld without gloves ar in sort sleeve hrs. This Sor 
‘commended, The arc most likely produces more мамо rays Ban other 
processes, and because there are no fumes or smeke, hase rays are entirely 
‘filtered Iris important to cover all exposed skin to preven UV burs Filer 
requirements are а minimum #10 shade, and it you have an що дадена hood, 
зе ше thar tated for йе СТАМ process. Some елду level aut-darkenng 
‘ods же not. The are may produce ozone, which hazardous to breathe over 
Jong periods. Make sure your gloves, clothes, abd work area are ἂν Always 
tum aff he power when changing electrodes, 


ο 
ο helmet wih #101 14 ter 
Long pans, long sleeved shin, and hat 
Leather gloves 

+ Leather boots or shoes 

ке 


‘The Equipment. The basic equipment needed oe GTAW isa constant current 
welding machine, се with torch, work cable and clamp, electrode, and irt 
"ps cylinder with regulator and fow meter Optional equipment includes a 


remote amperage control and a water cold torch with water cooler and hoses 


Although a mid-range shielded metal are machine can be sed to deliver Ве 
Cunent for gas tungsten arc welding, a dedicated, good quality СТАМ machine 
delivers the caretas AC of DC, provides an optional high frequency вара for 
πο touch arc arting, has a remate control option for fot pedal сопко and has 
solenoid far shielding gas conl. The combination of AC and high frequency 
makes t possible o weld aluminum with good results The newest electronic 
ΟΤΑΝ machines have advanced curent contol capter and ме becoming 
mome and more affordable. 


"Torch & Cables. The СТАМ torch holds the electrode and delivers the shielding 
125 lt can be аг or water cooled. The rch parts are the cup or nozzle, collet 
ady, colles, end cap, and torch bod. The collet and collet body hold е 
‘electrode ту and establish «есіл contact with the electrode. The eup 
"licite shielding gas. A torch may be air cooled for use below 200 amps, ut 
‘over 200 amp he torch usualy is water cole, The supply cable supplies 
‘tity, hing gs and сваі to the torch. This may De an integrated 
ae ο individual cables. A work cable with camp В also necessary. 


Some ΟΤΑΝ torches have feb necks, which allows them o be bent ino the 
mos convenient angle for Supporting the och. Unfortunately, the ron lel. 
arches wil bend I forced, and then they vil be ruined. Some torches also have 
"agis o ай ale. This is necessary or machines that are simply power sources 
Mino internal gas flow controls. 


‘The collet body, collet, end cap, and cups all come in a variety of sizes. The 
col body and collet are sized to match electrode diameters. Each рап в 
запре wh is size. The end caps come in a variety of lengths same. 
accommodate an entire 7° decode others ate shorter fr more clearance while 
‘welding 


ΣΩ 


Cups come ina variety of ο ο. 
A as вале“ Cups should ideally be 4 tn 6 mes he size of the electrode 
Асир hat во large wll tec he gas in a proper stream, a cup that кше 
smali may not provide adequate steady flow. А gas lens ar sereen in the torch 
balances йе as Понс Good shielding designs allow you to ise а lower gas iow. 
Higher low ceros turbulence and jetting, which disturbs the чей поне 
ds not equal beter when comes to shielding gas ок Cups also ate 
"rale i гем lengths. А longer nozzle increases the elecirade extension 
боп he colle, which may істеме the electrode temperature, Use either lover 
amperage ur age dlameter electrades 1f you ae using a langer nazale Лопе 
аце may be necessary or tht working conditions. Nozzles are also 
allein clear (sed quaa) types, which are more expensive but give 
rats vila, especially in cramped quarters 


ο емің ets cc ce ы 


‘Shielding Gases. Two inert shielding gases are used far as tungsten ac 
Welding arpa and helium They may be sed alone or in combination with one 
ades Argon yields berer starts and ber are maintenance. Helium gives a 
цы ac and allows faster пана speeds. Hellum, however. s very expensive. 
Anon and helm are both содда in standard cylinders, and a pressure 
даны ow meter combination will need to be atached. Because of he 
density difference between the teo. either а separate flow meter needs in be usd 
foreach or ise a [ον meter tha has calibrations for each type f gas, Ann 
ov rates for up а 1/8" steel 8 10 cubic Teet per hour (СЕН) for sales 
steel 11-13 CFH, and 12-20 CEH for aluminum Рау locations may require 
higher Пон cates. Check the manufacturer's recommendations. 


Electrodes. The electrode far gas tungsten are welding ks always a tungsten or 
tungsten alloy md with either а pite or rounded end. The decides come іш 
a Vanety of diameters, 


Preparing the Electrode. Prior to use, the сы end ofthe electrode must be 
“sharpened ina раі or melted to a bali. The Шр may be ground to a pol or 
Chemically sharpened. The come in 7" lengths: To Increase the 
‘uber of paint vale, score the electrode wiih a Ше or а wheel, and 
Sup in half. Tungsten is very hard but elo, o Iis easy ш grasp each end of 
he dleorode with pliers and snap irin halî over a sharp ble edge 


ELECTRODE CHARACTERISTICS: 


m Acme ars auses coton. 
a = welding fas = 
Pure imp ж + Forms ball at p. = 
αμ aces 
татымы ВС 
“Cama nore curet Зее 
Шана” ον 
al Гоната 
% Thorium ον REN 
ση το 
ο ac ο. 
ЕТІ Nora good htt not 
(семей) = radioactive Es 
Lanthanum ode DC + Siar cred ick 


Because all tungsten electrodes look and feel the same regardless of hir 
compostio, rs important o keep em clearly separated by type. The colar 
ades wlll wen aff, уоп polat each end of your elecwode, Бе ground af. t 
Бы is have clearly eld corales for each type electrode 


Two ctl acsi grinding the electrodes are the ginding wheel and ihe 
‘Binding direction. You mus use a hard, ine grinding wheel dedicated 
Exclusively ta tungsten. Metal particles left oa the wheel fom grinding, 
luminum or sel wouid contaminate the tungsten, which cass erratic ac 
behavior and ponr weld quality. An extremely hard mater, илдеп will 
became hat as ! is ground. Sharpen the electrode Шр so Ва grinding marks un 
ο down the up, not in a сис or crosswise panem. Legthwise 
ring focuses the electron flow toward ір circular grinding causes the arc 
Ισ and possibly Jump sidevise rr the electrode rather than off 
"he ip pin Chemical means alo can be used 1o sharpen tungsten by dipping а 
ο md ino а chemical адеп. The length of the taper an the tungsten 
ар should be wo to ee times the leer of tbe tungsten. 


Welding with AC curent eques that ip ot the electrode be balled, chi 
accomplished by runing DE бес postive ar AC curent and siria an 
жс on copper abras. The ball ан not extend beyond the diameter of ihe 
‘erode, although many sources recommend a ball ον and ше Вай Umes е 
diameter ae tungen, 


Ifyou ouch the wed puddle or iller rod with the electrode during welding, yo 
οσο Апу іше the electrode dp becomes ей ar 
blackened, по lange poled, o Ше bal becomes too large, you must change 
μα fresh electrode. This wll happen йеп, sa 1s best to have a number of 
‘etree sharpened and ready to go. 1f you forget 1o тит on the shielding gar 
е бон is erupted, the бесінде wil give olf a thick yellow ungen. 
(de smoke ТЫ; make ls hazardous, so resume welding only air be smoke 
‘as cleared. You wll eed to change electodes М Ші happens. 


Anatomy of the GTAW Machine 


Setting Up the GTAW Machine: 


Dedicated СТАМ machines, Ще dis ape and бе one pictured o page 4, 
have many advanced features. The basie setup, however, is he sarme. 


The positive and negative output есерш 


are for tbe torch and work clamp 


The gas let connects to he och gas hose 


"The remote contol socket s for he foot ar finger contol. Using a remore 
сой allows the welder o сав the amount of current while welding 


The operating mode selects high frequency or scralel stant 
Polarity selects either AC or DC. 


АС balance оваз allows for adjusting АС power амин postive ar 
moss negative create hr more cleaning acon e deeper petetatian 
‘Advanced machines can adjust the AC power 1o be as much a 90% positive 
ο negative, rather than the 0% or standar AC power. 


Str cuen controls the curent for arc sang, 


Welding cuen sets the range for welding, The foot or finger contral then 
pestes within is паде. 


Slope down ime gradually reduces power to the are with-ut extinguishing 
"hec This allows forthe weld erster ol before the are is μμ, 


Gas post low сине how long the ello gas wl flow alter the are is 
po 


Pre-welding Checklist: 
I sing water cooled torch, check for leaking 

7 Check all cables tar wear and damage 

+ Clean and fn up pasto be welded. 


Welding with GTAW 
y 
4 


такім AN ARC: 
Unless yes hav a high нас option, you will need ya ле 
ancla Kg wre ара 
Move ul ely contacts the wor, then age hack aa oa 
беш. Afr hate stared Шве cup he workpiece and sala he 
Buper ch angle 
ТИ fem allows the are ug he gap witout nrg семе 
physical contact between the electrode and the workpiece. 


‘epee dts ln жукте pr ar 


ην, aita 
geris a maf e a ted age tot le et a ak 


Post-welding Sequence: 
+ Tum ott cylinder valve, 
риф as fom pas ine 
To flow mete or gauge. 
Turm olt machine 
ο aff бе Dor. 


Troubleshooting 


ler шеш tar gas tungsten arc welding comes in rd form and ranges from 
1/16" 103/16" in size. Rods are аме in a айу o alloys, including 
πο ο nickel, copper, nickel aá nickel alloys, 
magnesium, tanlum, and zirconium Speciile aloy compositions are avaliable 
s eating specifie weld types an specie base metal These filler metals are 
που о e carbon eel 
оф which are nat copper coated as they are for nfl, 


ο pencen pa pen es e ter o 
η. 
ua 


GTAW TROUBLESHOOTING: 


PROBLEM. 


ШЕТІ 


Base melal distorts 


υ are 


SOLUTIONS 


+ Make sure shielding gas leon andis comet 
‘ype 
` Make sure shielding gas cylinders na empty 
“шае das 
1 Make sure base шеш is totally dy 
* Clean base metal thoroughly 
стане gas fow ete 
+ Ta weld pats beoe welding 
lamp pats down rigid асе 
+ Scater welds to dns һем buildup 
+ Adjust electrode to work angle 
Jesn base metal thoroughly 
* Clean electrode 
+ Connect wonk clamp to workpiece 
+ Bring are closer to моќ 


+ Make sure polarity and curent senings are 


PLASMA CUTTING 


¡CA 


Plasma аша and welding are arc processes. Plasma is a gs Ва can conduct 
ec because is in a highly ionized form. The gas transfers the are, but 
because af the cosaicon of the gas, the gas resistance Б very high, which 
‘creates the extreme heat for plasma processes Plasma cing uses a very 
onda to mel the base metal while compressed alr or other gas blows 
"be melted metal ош of the kert. This process can be used on any conductive 
пещ aluminiun, brass, cast иса, copper, Sec, stainless steel, and anln 
which sets ара om oxyacetylene cuing which s only useable on 
oxidizable metals. 


Though бе plasma arc temperature ts 40,000 F, t is so constricted and the 
Cunina speed а fast thatthe thermal distortion to the mel being cs lov 
Plasma cus are clan and are ofen welabl with no additional clean up if the 
base metal was initially clean Properly done, ће kerf is fairy al sided, and 
na slag is present 


‘Safety. Plasma cuning produces sparks, smoke, and fumes. When cutting 
‘material that contain Chromium and nickel (such as sales steel) ог materials 
"Bat have been galvanized or zinc coated, many toxins will be present inthe 
fumes: When cutting through painted, bonded ог dirty metals. these surface 
“dios often bum off, producing hazardous smoke. Plasma curing often 
Produces ozone and various nitrogen oxides that are colorless and can be 
"adress both are hazardous. Therefore, good ventilation is important even when 
Plasma cutting. 


^ Welding helmet wih ler 


Leather, wool, or coton long pants, ong sleeve shirt, and 
ш 


+ Heavy dry welding gloves 
«Leer boots or shoes 
+ Ventilation 


asin аяй may nat seem as right as other are processes, but is It 
produces ulwaviolet rays, ο it Is importane to protect your skin and eyes 
Because of Be high level of open circuit voltage, plasma utin has added 


lectica shock hazard. Make sure all surfaces around the сий area ме dy 
nd all your clothing and gloves are diy. Turn off the power to he machine 
ere changing any torch par 


Never cut containers, tanks, or cylinders that may have held flammable 
mails Even а smal amount of amable residue can cause an enclosed 
Vessel to explode when см 


Equipment. Plasma curing machines are expensive but as technological 
advances are made and demand increases, more companies are aroun 
Salle less expensive home and small shop equipment. If you regularly need to 
πω ας steel row used in automobile 
"odis machine can be worth the cost. Small, 115-vol plasma cutesare 
‘lable tat will сш up wo material Larger, 220-volt machines can cu 
‘hiker materials and have higher duy cycles, Aluminum and stainless шен! 
теше higher amperges о check wheter he machin easily can си the 
materials with which you typically work. 


Mos plasma cuts reque a compressed air source. Any shop alr compressor 
‘hat can deliver 65 pst i зиен К is сййсш har a er be installed to keep 
μου ο for naling he 
für. Some plasma cues have an eral alr compressor. These unis ohien 
requie more maintenance бап models that lize а separate compressor. 


‘The plasma torch consists af a shield cup, cutng tp, starter cage, electrode, 
and torch handle. Most plasma torches have a manual sich Ше torch body. 
‘The uning tp and electrode are consumable parts Check tem Frequently fr. 
wear and replace them when necessary. 


How to Plasma Cut 


yn np eg n 


ма 


πο ау dn ete hg d е илт ни a DE 


Troubleshooting and Techniques 


тама лане“ 


PLASMA TROUBLESHOOTING: 


PROBLEM. 


Arc does not stant 


Cut does aot penetrate 
through material 


снае slag or dross 


Torch pas consumed 
ашау 


SOLUTIONS 
+ Connect wonk camp t workpiece 

+ Turn on power source 

` iden cable connections 

Male sure ende is In working condition 
+ Cut more slowly 


Ў Make sure och eld perpendicular o 
шеш 


Replace warm ch pure 
Adis amperage sting. 

* Install or replace ο τα 
water from reaching шесі 

Ca metal within the сарану ot the machine 
` Make sure as pressure s eomert 


Tip: 


Making a good-quality plasma cut is dependent on a consistent travel, 
sped. Const the es manual or cutis seeds or different material 
thicknesses and amperage settings: Width machine ofl, practice moving 
eros the plane at he cert вре 


OXYACETYLENE CUTTING 


Oxyacetylene cuing uses acetylene and oxygen to preheat metal wo a 
temperature of 1800 F, Шеп uses pure oxygen о burn away the heated metal 
Because the cutting s achieved by oxidation of the metal, oxyacetylene син. 
ойу works on metals that are readily oxidized at his temperature, Metals dt 
‘an be eut with the oxyacetylene process are mild steel and low alloy steels 
‘Oxyacetylene cuing can be used to cur hicknesses from less han 1/8" up to 

πο utin is inexpensive compared to machine cung Iis very 
portable because по external power Source is necessary, and κ aster han 
machine cating Iis however, Шийейто sic, The malten slag presents fire 
d bura hazard, and the heat input to the base metal may cause distortion or 
Changes to the properties of he ед. 


Safe The risk of staring a fine or being burned is high with oxyacetylene 
лї, It s import to preven molten slag and sparks from coming to 
contaci май skin and flammable materials. Make sure you are wearing heavy- 
uny leather gloves with guns a leather jacket or leather sleeved jacket, and 
Teather boots. The work area shouid be cleared of flammable materiais In 
еп wil be cut in place, make sure surrounding areas are protected from hest, 
sparks, and dropping slag Never cur sealed tanks, cylinders, or tons that have 
‘contained flammable materiais. Never cut near gasoline tanks or fue lines 


The Equipment. The basic equipment far oxyacetylene cuting is the same as 
for oyyaceylene gas welding, with the addition of a сий torch or cutting 
ποσο setup consists of an oxygen cylinder, an 
Acetylene cylinder, regulators and bases, and a torch wlth cutting atachment or a 
πο and dedicated cuina torches have 


lever atv he одо бон 
ΕΞ 


- Fulcace #5 finer 


` Leather, wool, or cotton lang pans, leather Jacket, and hat 
< Heavy-duty welding gloves 

“Leer boots or shoes 

Ке 


Cutting Torch & Tips Mos oxyacetylene welding ts come with a cuti: 
accessory that ataches to ће torch body in esame way that ὡς welding ops 


do. A dedicated cutting torch is a оде ес ші that has ив own mixing. 
‘chamber, lis greater overall egi allows for mote distance between the heat 
Zone and the operator, and сал handle higher oxygen fow rates, А dedicated 
πο expensive nd at cesa unless very thick 
‘eas will be сш, which requires eater oxygen Пон. 


Both he cuing torch and the cung atacıment take a variety of curing р 
ο ip has a number of preheat holes surrounding the pure oxygen 
"ice ls important to match he cutting ti to the thickness of the metal being 
та. A welder ofen takes a one ae Ме approach to cating ps, which 
"lays results in poor-quality cuts. Thinner meals require fewer preheat holes 
and smaller oxygen orifice thicker metals require mare preheat holes and a 
larger oxygen orifice. Cuting Ups are made of Copper and can be damaged 
«зу. They need to be cleaned regularly with an appropriately sized ip cleaner. 


Fue Gas Options. Because the metal being cut does not need to be brought ta 
‘he melting pl, various gases ober than acetylene can be used. Propane, 
зала gas, propylene, and medhylacety-lene-propadiene can be used as the 
preheating fuel source, Each of these gases requires specific regulators and may 
equine differea torches and tare ips. Check manufacturer's recommended 
usage before ари an ата fuel gas. 


How to Cut with Oxyacetylene 


en hav ep i, ae Se he 
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Oxyacetylene Cutting Tips 


PIERCING HOLES AND MAKING CUTOUTS: 


Piercing a hale: Preheat the materia i a ld. Pull hack the och ro 
Фе surface and angle ау Squeeze the oxygen lever. As soon as the 
"atl has been pierced, reum the torch tip oie perpendicular poston 
nd move back to just above Ве surface, Complete the hole. 


Making a cutout: Begin in the center of the cutout and mave to the cutout 
ае afier piercing a hole, A spiral porch to the ейде works best To give 
‘maximum protection ο materi when piercing a hole, dell а 
Зл hole ta sare the piercing ston. 


Currie БРЕСТ: 


A good yacen си has нге ее, small vertical draglines, and lite 
lag, A diy cutn tp is he cause of many роз фай сив. Clean the 
lies va a opel ір cleaner and use very fine sandpaper oaa Tat 
Surface τ polish the Іш surface of the Нег are a few posibles for 
cases of ting defects 


Kert is wider at the bottom than at the top (bel mautbed). 
‘Oxygen pressure is oo hg 


Top edge melted over. 
Citing speed в шо low ог preheat lames are ко ong 


regular си edge. 
‘Spee ко fast or too slow, oxygen pressure to high, o cut ο 
small or too е, 


Oxyacetylene Cutting Safety 


Oxyacetylene citing produces molten slag, өші, and hat metal seraps, Mave 
tema that are o be eu away fom ае materi. И the lem cannot be 
‘moved, protect surrounding areas with ка meal nd fe retardant welding 
tankan, (not tarps). Make sure sparks and slag will aot fall into cracks, holes, or 
‘venation grates n the Под Wer down any wooden палена around the cing. 
ανα Have water, sand, ora ire extinguisher on hand, and monitor the area lor 
ое half hour afier curing is completed. Plan where си metal wil flit doe 
ot hit your ams legs, gas hoses, ο cylinders. 


WELDING PROJECTS 


Here's a chance ори all hese welding and ои techniques to use. The 
folowing chapters have directions а creating 23 ferent projects- Each 
contains a detailed сипор la, technical drawing, and step-by-step directions. 

"Among the shop projects νου wil find a sturdy welding able and a handy 
welding machine ст. Те lighting projects feature а variety of candleholders 
“nd lampa. Included io the furniture projects are a delightful wine rack and a 
handy solution to creating з coffee table ош af a slab af stane or wood. The 
зло projects val spark your crei with an ай заш оно ой ρος. 
ES 


Shop Projects 74 
Lighting Projects 90 
Furniture Projects 104 
Outdoor Projects. 122 


SHOP PROJECTS 


Kalling Welding Curtain 76 
Welding Table 78 

Welding Machine Cart ве 
Cylinder Cart ва 

Grinder Stand 


Rolling Welding Curtain 


For ate welding and plasma сини, very pant to sereen you work 
πο shop workers, passersby, ву members, and рав ше ant exposed 
{othe damaging cays. This rolling curtain is quick and easy to maka, and it offers 
‘he necessary өленің while you work You can purchase ready made welding 

"arp ша ану of colors, shapes, and sizes (ee Resources, page 140). Or you 

anna your own welding tarp with 12-ounce codon duck, e retardant, and 

pos 


PARE NAME DIMENSION НАКИТ 
А ЕРУ ην 3 
Ὁ Wheelsuppons 1 1° square tube = 24 2 
AS 1 
νον», 17 square tube x E2 1 


‘Sten gauge or “ihin wall” tubes sufficient tor this project. 


How to Build a Rolling Welding Curtain. 
Attach the Wheel Supports to the Sides 


1. Clan all parts with denatured alcohol, acetone, or degreaser. Prepare weld 
foi areas by wire brushing ший shiny. 


2 Cut the sides and whee supports (A & B) o sie. 


э, Clamp one side pace ro the work surface. Center a wheel support the end af 
ο ον 


+ Check for square and tack weld along the bt joint between the vwo pants, 
Tum the assembly over and eclamp it to the мой surface. Check that ἂν wheel 
“support ssl square to the side piece. Make а Паш weld alang бе un jon 


S. Repeat steps 3 and 4 to assemble he second side plece and wheel support. 


Weld the Wheel Support T-jeints 


1. Clamp a side and whee support assembly to the work surface o the wheel 
ο hang over the ge 


2 Weld the түрім between the wheel support and he side piece. Turn the 
дан over and weld the second Ta 


3. Repeat steps 1102 for the second side and wheel support, 


Install the Crossbars 
1. Cut the top and boram crossbars (C & D) to size- 

2 Place he top crossbar aver the side pieces (see phota). Check for square, 
‘clamp in place, and tack weld. 

3 Make a mark 10" up fram the boom of each wheel support. Align the lower 
аве of he Doom crossbar vith the marks, check far square, and tick In place. 


A Flip he assembly over and check for square by measuring across both 
diagonals. H he measurements are equal, йе structure Б square. Clamp the 
assembly in place and complete the welds. Flip the assembly over and finish the 
elds on the arber side. 


Apply Finishing Touches 
1. Paint the ο 


2. Dull ales tar the threaded post swivels, 2" om the end af the wheel 
Supports. nal rhe casters. 


Anach the tarp to the framework with ip es, 


υπνο ου 
ευ σε με не 


Welding Table 


Use for are welding, ог oxyfuel welding—this welding able sa 
‘versal addition o your shop. rs sized ro allow you а ой while king an а. 
Sol or while sanding, You may want to check the scrap bin at he оса steel 
art se what size plate steel can be gone for a reasonable rice. Some yards 
sell plate in 4 foot by 2 foot pre it section that you can си to size. Or you can 
ave he несе custom cut You can use materal thinner than 3/16" о thicker 
‘Thicker materia s beter as the table top will have less distortion fram the 
welding beat and ве heat generated when you grind spanier off from he able 
top. You may be able to purchase а small piece of cuing grate; we've 
апагей our own. Use the het metal Tor бе table top on top of sawhorses or 
2 workbench а мой surface to Би the rest of the table. You can enclose the 
ana under the cating table with sheet metal an a door to contain cutting slag 
and sparks. 


Ἂπ ммк ο долини 
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П Tablero 316" sheet metal 24 x 20 1 


“A pprosimate dimensions, cu o i 


MATERIALS 
στην 
зай σσ 
Тада Mat bar (а ft 
306" sheet metal (2 = 2 feet) 

leg levees 
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How to Build a Welding Table 
Weld the Table Top Supports 


Cung notches at the end of he side supports is easier ο 
and provides more welding surface area. 


1. ut the table op supports (А & B) and cing able supp (C) to ше. Cut 1 
2" notches at each end of Ве three side supports (B) to create a 90 ange joint. 


2 Place the table top front support (A) and a table top side support (B) together 
t form a right angle. Check o square and tack weld 


ο чер 2 sing the ble top back support and another side suppor. 
+ Assemble these teo sgh angles to make а square. Check ll comes for 
зае and check Ше assembly Го square by measuring boh diagonals ey 
Should be equal. If not, айга the supports the assembly 1s square, 


5. Complete each ouside corner weld, checking for square as you go Flip the 
жены over and complete the remaining welds ofthe Joints. 


Complete the Table Top Supports 


"The cuting table supports are positioned with he flange a the bottom o hold 
he 14 strips. The table top supports are positioned with the flange at he topo 
Support he table top (see photo). 


1. Place бе remaining side (8) and the fat and hack cung table 
supports (C) at right angles to fum ве sides af a rectangle. Check the corners 
for square and ck weld the pieces together 


2 Assemble the pieces so the table op supports have he flange at the top, ве 
‘iting table supports have Ве Пале at the boom, and the cung abe 

supports are aburing the ble op supports Tack weld where the able top sides 
Durt together бее photo) Turn the assembly over and weld he remaining jos 


Prepare the Leg Assembly 
ΠΠ» 


э. Measure the completed leo. maybe іу more or less than 27 
deep and 36" wide. Adjust the sicher lengths (F & G) dose measurements, 
τον 


ee ee gh ш nn —n 
‘tele ene 


ο ο side legs S° up from the bottom. Starting with the gl side 
legs (D) place а side sche (G) between the kegs with the bottom of the 
Stecher aligned with йе 5" mark. 


+ Align the stretcher a 9” angle to the side legs and clamp the assembly to 
‘Your work surface. Tack weld the top Inside angle at each end of the sche. 


S Repeat thts proces for the ый side legs. 


Finish the Leg Assembly 


1. place the leg assemblies on thelr sides with бе rear side down, and lamp to 
pm 


2 Position the rear suetcher (F between the right and left leg assemblies, 
Aligning the bottom of the stretcher with 5 mark 


З. Align the stretcher ata 90° angle to the assemblies and clamp in place. Tack 
‘weld ће Inside angles (see photo, below keft) 


‘Assemble the Table 


The right legs fi inside the corner made by the angle Iron, while the left legs are 
Setback 148° trom the edges the angle kon, 


ı1. Turn the able top and cutting table assembly upside down, then set the leg 
assembly ino it 


2. Clamp the pieces in place. Check far square on both sides, frant, and back. 


3- Tack weld all comers. Check for square again, hen weld all ресе шо place. 


Install the Cutting Table Тор. 


Tack welding the cuing table grating allows you о remove and replace the ЦА“ 
stip as they become worn from the cuting tarch. 


1 Cut the cuing table top grating (H) w size. 


ἃ Place asirip of grating in the well formed by the cun 
πο the table top edge 


table top supports, 


3 Tick weld the top edge of he grating to the angle iron: 


+< Place another grating stp 1 1/2" fom he first si and tack wel in place. 
Coninue building the cog table top i his manner until complete (see phot, 


p 
5 Gnd down the welds on the tap af the ble top support assembly 


Finish the Table 
1. Place the able op (I) омо the assembly and ack weld twice on each side. 


ἃ Weld the table tap to the supports sing 1* or 2" weld beads at bod des of 
ach comer and twice along each side. 


з. Gnd down the ο Wire brush, sand, or ambas de entire 
ie 


ο the table, but do ot als the ος 
S Isal eg as needed 


νυν ΣΩ 


танг NAME DIMENSIONS 
Boom font 

А дайы 8 

rm 

в [e 
шы 

© PEL 

ΠῚ 

D νο 
i 

ΠΠ 


= ‘Top sides 1/2 angle won» 


QUANTITY 


Welding Machine Cart 


о vant a ca for your GMAW ο GTAW machine and gas cylinder— 
why not bl as your бей project? е good practice, and the пена wi 
etch hn по στ you eyes open ocn 
bly pick Ве angle ron far Пее the nex ime a neighbor он away an 
ae. necis очно pit lie pata de Jie ra 
Soul have ачу fumes and poor ыу weld 

include a rubber pad and insulated chata бе gas cylinder (nt shown) so 
snare can't accidentally be шы ала the cylinder 


How to Build a Welding Machine Cart 
Assemble the Base δι Tray 
1. Can the botom front and back (A) to size. Cut the Bota side pices (B) to 


size. Instead of mira the comes, cut a 1 2" notch ar each end (се 
diagram) 


2 Anangeihe font, back, and side pieces to fom a rectangle. Check he corners 
Tor square, lamp in place, and tack weld the pieces together. 


3, Measure diagonally across the comers to make sure they are square. If the 
‘measurements are equal, he base в square, I bey are a, adjust the peces until 
yan 


+ Clamp the base in place. Wield each ouside come Tum the base over and 
πι Do во май inside the base, as the weld beads will rer 
‘wah he tay and leg placement 


S. Measure the ο of the base and си the tay (C) to зе. 


€ Insert the пау но the angles of he base. Tack weld be way at points long 
the perimeter 


7. Tura ће assembly over and place three 1" welds along each long side, and 
о 1” welds along each share side to join ὧν way to he base, 


Assemble the Top. 


1. Cu the top front and back (D) and top side peces (E) tø size. Cura 1 12 
‘oth at each end of the side pieces 


2 Anange the font, back, and side pieces to form a rectangle. Check the corners 
for square, clamp in place, and tack weld the pieces together. 


з. Measure diagonally across the comers to make sure they are square. И the 
‘measurements are equal, he top assembly is square, I they are not, adjust the 
pieces шш hey are 


+ Clamp the pieces in place. Weld each outside comer Tum the assembly over 
nd wed each joint. Da not weld inside the top assembly, a the weld beads will 
terere with the top and leg placement. 


з. Measure the top assembly to allow a 1/8" setback on all sides, and cut he top 
(бози. 


6 ind down the welds and place the top over the assembly; Tack weld the top 
along the perimeter, беп Пана weld with two 1” welds per ie. 


Attach the Legs 
1. Cut the legs (F) and brace (H) to size. 


> Tura the top upside down. Place a leg in one of the comers. Use a scrap piece 
of angle iron о assist in clamping (see photo) Make sure the leg is square o the 
top and ck weld шо place 


3 Repeat чер 2 to anach the other dre legs to the comers of the top. 
4 Place he legs and top assembly ino the bottom assembly The back legs 
should tent the corners of e boom assembly, е front legs lato the 
anges of бе side pieces of the base. 

S Make sure the legs are square о the base, clamp, and tack weld. 

€ Measure across the diagonals between the base and the top to make sure the 
unir is square. Adjust, М necessary, and finish welding the legs to he top and 
w. 


7. Measure 12" trom the bottom of the front legs Cerner the brace over the 
тайа, check i for square, and clamp in place Weld the brace to йе front legs. 


Add Finishing Touches 
ı1. Sand and clean the cart, and paint. 


3 Dil holes 2" in from the ends of the brace and ach the echo. Use he 
threaded chain links to atch the chain. 


э. Тип the car over Grind down the welds at he comes and anach е саев. 
I you are welding бе casters, make sure you grind off Te zinc coating. 


Cylinder Cart 


‘You can purchase a cylinder a fo your oxyfuel rig—your dealer might 
even give you a discount Qut is fun and challenging to make your own. This 
Car constructed with 1/8” stock, which s oxyfuel че Ме, but we used 
GMAW. The base platform and back support can be flame or plasma cut If you 
have access toa heavy-duty mela brake, you can make the bese plarlorm and 
back support ο 17-34" piece and bend it to 90° (allow 1/3" for 
"be radius ot he bend, 


p NAME DIMENSIONS QUANTITY 
ГИТЕ 
€ Base back деца 
ο. 
3 Basesides денс «10 2 
В Bae Τα. 
planform p 
5 A] 
support 
Hande 18x 1 round ube x 

E 2 
ТІ ра 

8 нше MPA y 

г 

6 O ο. 
m po 

н "M 

% πο 00, 
suppocs a 

з анна Мамы а 

m ου 


suppocs P 


E Base Reiz" fathar 
support ue 


“Approximate 
dimensions cuo f 


MATERIALS 
+ 182112 1 1/2" angle won (332 fen) 
πω 
1851" round tube (12 feet) 
` 58” round bar (2 feet) 
эла 1 12" Matar te) 
зл x 1-1/4" равы (4 leet) 
eyes with us (3) 
Таш 
Snap closures ar threaded аша ns (3) 
+8 wheels with hts G) 
+ Washers and coner plas (2) 


How to Build a Cylinder Cart 
Prepare the Cart Base 


1. Cut the base back (A) and base sides (В) о size. Rather than miteringihe 
corners, cut 1 1⁄2“ nach in each end of the base back (see diagram) 


2. Mark and cut a utangular section ой the front end af each base side to soften 
σον 


элу out he base back and sides to form a three sided rectangle. Square the 
Corners and clamp the assembly o your wark surface, 


+ Tack the joints at both ends of the base hack Tum the assembly over and weld 
the corner and buts 


Install the Base Platform & Back Support 


1. Measure the inside width ofthe base assembly and cut the base platform (C) 
and back support (D) o size, 


2. Place Ще base platform into the base assembly and tack weld it into place 
ang the base sides (Do not weld alang the base back, as that would prevent the 
Back support from fining Пы against rhe base platform) 


З Tum the base over and place vo 17 welds along each side where the base 
form meets the back and side. 


+ Set the base fat on the work surface, right side up, and place the back support 
‘righ against the Inside of e base Mek (see photo). 


з. Clamp the back support to the base back: Place three 1“ welds on the back 
Side af the support where t meets the angle rn. 


© Place wo 1" e inside Flt, making sure nat to weld within wo 
inche af he comer. 


Attach the Axle Brackets 
1. Cut the ale brackets (H) to size. 


2 Place ie base assembly on ls side and align an ale bracket alang the top 
е of the base side, esting lt on top of the back suppor and extending 3” off 
e back side. 


3, Measure 4 up tum the boom of the base assembly and 1 12 from the back 
е о mark the al location on the ale bracket. Бей, ñame сы, or plasma ош 
SS" hole at the mark. 


< Tack weld the axle bracket in place (see photo, above lef), Insert he axle to 
Check for proper ligament, then weld ba sides of e Тош between the 
‘racket and the ack support. 

S Weld the outside ма Joint he bracket and the base side. 


€ Repeat steps to 5 to weld an ае bracket to the other side of the base 
sembly 


Prepare the Handle Uprights 
ΠΤ 


2. Make a 20 1030" bend in one of the handle uprights, 13" from one end, using 
a heavy-duty conduit bender. Bend the other handle upright to match. 


3 Ca boh ресе so the curve 12 from the top end and the overall upright 
height of each ἀδ' Grind the tops of both handle uprights so they ft around 
the handie tube 


‘Assemble & Install Handle Uprights 


1. Place a handle upright against the inside corner of the base assembly. Tum the 
handle so the curve points sigh back. Tack weld the handle in place. Repeat 
this process for the other handie upright. 


2 Ca he handle (E) o size. 


З. Place de cart on is back Set the handle against the cutouts ln the handle 
orig, keeping an equal amount οἱ overhang on eich end, and ack weld in 
ра 


+ Finish weld he handle үреді е base assembly; Place welds between the 
handle uprights and top back support, and between йе handle uprights and axle 
tracker 


Attach the Crosspieces 


1. Measure and cut he crosspleces 0) so they ме ау recessed against the 
ΠΠ 


2. DI three 3/16 holes one in the center and one on each end of ane cross- 
Piece. Place this croespiece 21" up from the baz. 


э. Зе he remaining crosspleces a 13" and 3" om the base on the forward 
Side of the handle ренда» and weld in place (see photo). 


Attach the Supports 
Turn the assembly on ts side. Place a bracket support (1 in position across the 
‘handie upright and the axle bracket. Mark the angles on the support and cu it 1o 
ἃ Weld the bracket support in place against the handle upright and axle bracket. 


3 Set the side support (K) in positon against the base side and the handle 
"pre Mark the angles and eue to fi. Weld he support In place. 


4 Tura бе assembly оп ts opposite side and repeat steps 1 10 3. 


S, Mark бе angles and си the base support (L) to size to fit between the base 
plato andthe base back. 


€ Cewer he base support from side o side an the base assembly. Weld both 
Sides of each Ta 


Complete the Cart 


1.Centr the axle (G) between the axle brackets, Place the wheels on the ае o 
stake sure he wheels barely male contact wih The foor (se phota, Aghi) 


2. Mark th axle for ts final length and cut to size. Dil holes in each end ot the 
жето fit he cone pins, 


3, Center he de between the axle brackets and weld in place 
4 Complet any unfinished welds 

S Wire brush sanas dhe сап. Clean the сал and palat as desired. 
6. Anach the wheels о е axle, Insert cotter pins и he axle holes, 


7 As eyebolis with mus in the 3 holes in the middle crossplece, Attach the 
“ап ш бе ъв wii чыр coss ar threaded ыш aks 


аң өс ai hae gh pr теда. Y pis uc 


Grinder Stand 


This is god project to make with angle on fom the discount Ыш atthe 
вай ssl supply cote You can often buy short pieces for 10 cents a pound 
‘ater than ће 3010 50 cens you would normally рау Take along your calipers 
ox micrometer ua measure thicknesses, as well as your measuring tape, ση 


а and towgh loves to you don't get си digging through the serap pile. 


PART NAME 
А le 
в 1р 
C Bonom 
о шын 


DIMENSIONS 

ο“ angle on 22" 

ου angle on «8127 

З16 112% 1 127 angle ion 16" 
ANG 1012" plate cr 


НАКИТ 
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How to Build a Grinder Stand 
Build the Top & Bottom Assemblies 


1. си the and bottom pieces (B e C) to length. Miter be comers at 45 o 
Cia 1 12 niches im the pieces. 


э. Assemble pairs of botom pieces ino right angles. Clamp the peces ta your 
‘wok surface and tack weld t ach come 


‘Assemble he мо right angles ino а square. Check for square by measuring 
across ach diagonal the measurements ane equi, Ве assembly is quae 
Tack weld the comen. 


+ Repeat steps о 310 assemble eto. 


Mark & Cut the Legs 
1 Cut the legs (A) ose 


2 Piace be boom assembly on your work surface and loosely clamp the legs 
imo each comer 


з. Set be op assembly over the legs and clamp ir in place. Make sure the top is 
ка 


+ Mark each eg at the top and bottom where they cross the platforms (see 
photo). 


S Uncamp the legs and сино ae 


‘Assemble the Stand. 


1. Place obe leg on tap af a corner af the bottom assembly and tack weld iin 
piace. Tack weld the other three legs in the comers he same way. 


2. Align a comer ot the assembly with he op of one leg and tack iin place. 
Tack weld the tp assembly to the other three legs the same way. 


З. Ajuste stand so the top is level. You may need to remove tack welds and 
‘ind down some angles 


+ When you are satisfied with the alignment, complete the welds, To minimize 
distortion, alternate between the sides, lop, and bottom as you weld. 


Attach the Platform Plate 


1. Cut the plan plate (D) to size. Dil tour holes in the face to match your 
‘Binder mounting holes. 


э. Ser the plate over the top of the stand, aligning the edges with the outside of 
"he top pieces. Weld the plate to (se stand. 


LIGHTING PROJECTS 


аз Desk Lamp 92 
Three Pos Floor Lamp δὲ 
‘Chandelier 96 

Wall-mounted Candleholder 38 
Treeshaped Candleholder 100 
Fireplace Candleholder 102. 


Scroll Desk Lamp 


"n dis ου 
ишп scr rum a wrougl ис supplier or blacksmith. (See Metal Shaping 
Techniques, рар 10, or Resources, page 140) Ether way, this makes а 
dell lle desk amp. 

PART NAME DIMENSIONS додмиту 
e з 
B зш nem 1 
rm a 


How to Make a Scroll Desk Lamp 
Assemble the Base 
1. Cur the base ресе (A) and shaf (B) o size. 


ἃ Round one end of each base piece using a bench or angle grinder. Camp the 
unde ends toa 1/2" pipe. Curt Be ends to form an are. 


э. Тип the base pieces upside down and arrange them so they are equally spaced 
заето. 4 and B o'clock positions (120° between adjacent peces а their 
К? 


4. Use a grinder to shape the flat end en each base piece to fit against the other 
‘vo legs Once the pieces are авд center the 1/2" tube on the ranged pieces 
and mark around te tube 


5 ind the legs so the tube fits in the shaped opening. but dont имеп the shaft 
at mis ie. 


€ Tack weld the undersides of the legs at ach contact рой. 


Attach the Tube 
1. Tum the base assembly ight side up and insert the tube. Check for square and 
‘ck weld at ee points 


2 Check for square again, adjust he pieces if necessary, and complete the weld 
‘ound the base of he tube (You can weld the tube rom he bottom side ny, 
a soid weld all around the tp looks nice ) 


Prepare & Attach Scrolls 
1. Cur the scrolls (C) to skee. 
2 Round bth ends of the scroll pieces with a grinder 


3 Using 1" pipe, make a 1° сие at one end ot each scroll Using a 2" pipe, 
makea сийе at the other end of the scrolls, facing ὧν opposite биесиоп. 
Because ofthe sringines of he steel, the іші circles vill be slightly larger) 
+ Place ane scroll agalast he base and the shafi, arranging И in a pleasing 
manner. Tack weld t in place where I touches the base and shalt. 

з. Place and tack weld the second Όσο 
carefully, When satisfied with the placement and alignment tack weld on the 
opposite sides of the scrolls (see photo), 


Apply Finishing Touches 
1 Clean up the welds, and apply the finish of your choice, 


2 Tap threads in he top of the shaft (or weld a small nut to the top of ie shafi), 
а insert he ο rod. Thread е wine through the shaft and rod. 
“Thread the washer, and place the harp holder over the threaded rod. Screw on the 
socket cap, and giten the set screw. Wire the fue (see diagram). Press Ве 
Socket assembly шо the socket cap, place the harp in the har holder, and isl 
‘he lightbulb and shade. 


Three Post Floor Lamp 


A welded lamp has a nice heft 1o his 10" square base, t wll be 
clip, doubt We used fly сей ой because it creates a simple 
(omas of square it and smooth nds and s valle in ger eng 
arly sed rod so available. You lo could use any of a variety of 
decorate hammered square as ras Нов Ше sources listed the. 
"Resource section on page 140. While you're making a floor lame, you could 
snake desk amp o math, Ba adjust the dimensions t и 


PARTO NAME DIMENSIONS quim 
A њи νην 1 
ΣΩ ο ο 2 
ΟΙ 1 
ου 2 


How to Make a Three Post Floor Lamp 
Prepare the Work Pieces 


1. Cut the end cas (B) to size. Cut the center post (С) and side posts (D) to ше. 


2. Mark the end caps at 3/4, nd 3 147 ram one end. Make a mark 
Tense through the center of each end cap. 


At the ο of the 2" and the cemerline marks in each end cap, дий a 
To" diameter hole. 


Attach the Center Post to the End Caps 


1. Insert е center post ito the bole а one of the end caps. Check the post for 
Square then tack weld the post аг ἂν boton. 


2. Repeat qip 1 to tack weld the other ο 
cer post 


3 Stand the center post and end caps рай and carefully weld around the post. 


Attach the Side Posts 
1. Place the lamp assembly fat on your work surface. Center a side past over the 


За“ mark on one of the end caps. Check the post for square and tack weld in 
өше 


2 Place he side post in оп the second end cap. Check fr square and 
pe" 


З. Repeat steps 2 to ach the second side post to the ed caps at the 3- 
Ta" marks. 


+ Square all ће parts and complete each wel all around each post and end cap 
(Gee po. 


‘Attach the Post Assembly to the Base 


ο base (A) o skee. 
2 Make a line 37 in from ech side ofthe base and 4 in from the top and 
оооп. Draw lines at 5 lengthwise and ње to mark е center polat 

3 Dal 12° diameter hale at the center of the base for the cond. 

Á Weld a ο the edges a each corner of be base for the feet 

З. Tura the base righ side up. Clamp the post assembly to the base, centering the 


ise on the ines marked in step 2. The holes for the cord should line up. I nol, 
“large the hole la the ase 


€ Tack weld the post assembly е base on two Sides. Check for square- 
Complete the filer weld around the base, Weld toward ihe tack points o 
‘minimize distortion. 


Apply Finishing Touches 


1. Grind down any spanier oc uneven welds, Apply the finish af your choice, 


2 Tap eds ln the top of the shaft (or weld a small nut to the top of the shafi), 
за insert he ο е wire Through the shaft and rod. 
Piace he washer and harp holder aver the threaded rod. Screw on the socket cap, 
and дел he set screw. Wire he rictu (мне diagram, page 12) Press the 
Socket assembly into the socket cap, place the har in har balder, and lastall 
ен and shade. 


Babe tue the paa we par enge in ш. 


Chandelier 


тыз delight candle chandelier ls a wonderful accent or cabins, porches, or 
ven ouside dining Making the scrolls eas but you want something a bit 
Tancier, you can purchase wrought Ion seo, Place the scrolls carefully mund 
е couplers to ensure the sure will hang sight I you do not want to. 
‘purchase a long section οἱ round ube for а?” peter and can find any in the 
Sap bin atthe чен yard, is head black pipe couplers 


PARDO NAME DIMENSIONS ΠΠ 
A Саш XA arbors 5 
η. 5 
C Coples 2-14" ound be » 2° 
D шат ЕТГІ 1 
ΠΣ ET H 


MATERIALS 
ЕТГІ 

10,6, 2, and 1 bending farms 

«ЗА round ube (6) 

322 bobeches (5) 

2 teed nipple 

* Lock washers (2) 

‘Threaded brass washers (3) 

Ко 


How to Make a Chandelier 
Prepare the C Scroll Blanks 


1 Cut the C scrol (A) and S scroll (B) blanks to size. 


> Clamp a C scroll blank to the 10° bending fm. Shape the enine length of the 
‘Scroll blank. Lighuly tap the scroll with hammer, ir necessary, o getto 
po 


з. Remove the scroll from the form. Recamp one end of the scroll to the 1" form 
and dope that end into a tight curve. Repeat hls step to shape фе apposite end 


+ Repeat steps 2 and 310 shape the remaining C scrolls. 


Prepare the 5 Scroll Blanks 


Mark each S scroll blank 9-1/2" from one end. Clamp the marked end to the 
6 bending form. 


3 Wrap the bar around бе form, shaping it just past he mark, 


3. Clamp that same end to the 2" ост, Wrap the bar almost all the way around 
the fom, 


+ Unwrap the lage curve sigh, refining the scroll ина a pleasing shape. 


З To curve the ae end in the орровйе direction, tum the рысе over and clamp 
пода 2" for, Wrap the bar almast all e way around. 


‘Assemble the Scrolls 


1. Se a stralghtedge on a large piece of paper. Lay out one C scroll and one S 
«сай along the sralghtedge, and adjust them шй they form a pleasing shape. 
Ma he contact Point on the as. 

2 Remove the scrolls om the paper and weld them together е contact 
p 

З. Tace е outline of his assembly on the paper (see photo, op right). Use this 
Pattern to arrange and assemble the remaining am. 


‘Assemble the Chandelier 
1. Cut the couplers (C) and insert (D) to length. 


ἃ Dull a hole in the center ofthe инеп large enough ο 
Bend tabs on each end ot e ne ot wl fit inside a coupler 


З. Place фе inset ишо а coupler, with the tabs painting down. Weld the иван to 
‘the coupler along бе tabs, This Torms the top coupler 


4. Draw a line around the outside of each coupler on paper 


S. Mark five equidistant points around the coupler outline, Place the coupler 
ack on бе paper and anser the ев onto the couplet using a combination 
saure (see pot). 

© Weld the arms to he couplers. ο ο 


Apply Finishing Touches 
1. Place a lock washer and threaded brass washer on te threaded nipple, Ser his 
the hole ar and есше t with another ac washer and threaded 
bass washer 


два a threaded brass washer and a finia. 
э. We brush an clean the chandelier. Apply yaur choice of finish. 
+ Clip e chain no the Па, andis ready to hang 


Wall-mounted Candleholder 


“Тыс ο perfect а patio wal or over a buffet 
заме Th eng and Riga can be adjusted easily to sult уви particular wall 

sce, Or ir easly can be зе па verically rather than horizontally; Candle 
dip trays, or bobeches, do na have holes, while bobeches for electrical ues 
"i See Resources. puse 113, or bobeche sources, Clean all weld areas pelar ta 
‘welding, When hanging the Candleholder, us hangers rated i hold 25 pounds. 
(The holder wili weigh abou 13 pounds, plus candles. Remember never tn levê 
"urina candles unanended ) 


PART NAME DIMENSIONS. quarry 
ο, 2 
BO Vemaibas 1/2" square bar x 11-12" В 
C Bobedes ше D 


How to Build a Wall mounted Candleholder 
‘Assemble the Horizontal & Vertical Bars 


1. Cu the horizontal (А) and vertical (B) bars to length 


2 Burta vertical Би армия Ве inside eft edge of the top horizontal bar Use a 
framing square to ensure the pieces are set at 3 30° angle. Tack weld he inside 
ofthe angle. 


э. Burr another vertical bar against the inside right end of the boom horizontal 
би. Make sure бе angle s 90° and tack weld an the inside. 


+ Place бе two angled pieces together to make a rectangle, with де vertical 
биз on the шшде of the cional bars. Use he framing square to adjust he 
angles to зо clamp in place. 


S. Measure diagonally across the comers. If the measurements are the same, the 
ices square. no, adjust йе bars sO йе measurements are equal. 


6 Tack the two corners, and check again for square. Weld all four outside 


Attach the Vertical Bars 


1. Place the remaining ναί bars at 4" intervals between бе end pieces. Make 
sete spacing is even then mark where each vertical piece should Bo. 


2 Check each piece for square and weld in place. 


‘Attach the Bobeches 
1. Place бе bobeches (C) on he vertical bars ina pleasingly staggered pattern. 


э. lean the ede of each bobeche and he areas on the bars where they will be 
ced to ensure a good weld 


3, Use magnetic clamp to hold the bobece at a right angle to the bar and weld 
from the top side (see photo) When welding, direct most ofthe heat toward he 
ar nc much her han the babeche 


а Remove the clamp. Make sure Ше bobche sl meets бе vertical barata 
"gh angle and seal trom side to side. Weld the bobecl rom he boim 
E 


S Repeat steps 3 0-4 to ach the remaining obeches. 


Apply Finishing Touches. 


1. Grind down the weld for a smooth look. 


э. Fini the piece as desired. A rusted metal finish is appropriately rustic for 
utor we. 
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Tree-shaped Candleholder 


“This охе дое candiebolde displays an assortment of votive candles, The 


пе shape Б also handy as a photo display area. IE you kerese ina 


Candle holder. Aa option Бизе square bing and make a four-sided are 
perhaps even a larger version as ada subse for a Christmas пе. Most 
See supply shops have pre-cut squares fiel sheet and plate ia a variety of 

Sizes A smaller thicker ase would be jus as sable. You may ор о make the 
"se round and че the ee Punk a ου your ома» 
piece, Some steel its and welding shops do custom esa 


(Remember not а leave Burning candles unattended) 


PART NAME DIMENSIONS 
А вые ANG аи 8x 10" 
в p 316 +> диви 20" 


Bonom branches 316% 2" farbar B" 
306 2 fatture 
Top beaches MG bará 


E 
В 
і 


ΓΤ 


1 


How to Make a Tree-shaped Candleholder 
‘Assemble the Trunk 
1. Cu the (A) trank (B) and branches (C, D, & E) to size. 


2. Place Ще tk upright in the center of the base, parallel to the 8° sides of the 
ρα Clamp the nk a a 90” angle toe base using amagne clamp. 


3 Tek weld the munk at each end on both sides 


4. Remove the clamp. Make sure the unk is sûll square, hen complete the 
аш. 


Attach the Branches 


ı1. Piace the bottom branch 3-1/2" up from the base and magnetically clamp in 
piace at 90 angle othe trunk. 


З Tack weld the ranch the rk at each end on the tp side (see photo). 
з. Remove he clamp and complete фе мей, 


+< Place the second bottom branch an the apposite side of the шый, 5-1/2" fom 
the base. Weld in place. 

З Repeat the process by senting the middle branches 9-127 and 1-2" from the 
"rs, and the top branches 1512" and 17-12" om the base. 


Apply Finishing Touches. 


1. Clean the metal and the welds with a wie brush. 
2 Finish the candleholder as desired. 


З. Use silicone adhesive to ach a votive holder to the end of each branch if 
pn 


Fireplace Candleholder 


In he summertime, place is candébolder in your fireplace to enjoy 
πο witout he heat of the fre. This projet uses forged 
жаш, bul you са bend уш own, you wish. 


PARE NAME DIMENSIONS QUANTITY 
А E aem 3 
το 1 
C ου 2 
D extenders 12" square od 2" 2 
πι ην E 
в Rearposs 12" square тй B 
G сыры Vat square rod 16% B 
н Side pieces 12" square rod x 10° 2 
ΠΟΣΟ aaa в 


"Aptrosimae dimensions, cu to tit 


How to Build a Fireplace Candleholder 
‘Assemble the Scrolls 

1. Cur the center pos (B) to skee. 

ἃ Place he scrolls (A) on their sides with the small circles buned against the 
Camer post (If tbe acral ends have een hammered ou to form a flared end, you 
‘wll need to use shims ro make te pieces Ше at) 

з. Camp the workpieces to your work surface, and weld the scrolls to the center 
E 


‘Assemble the Holder Base 
1. Measure the legi of the teo scrolls and center post, and suberact 1°. Cut the 
crospisces (бую this length 

2 cae rear posts (F) and side peces (H) o size. 

3 Place the crosspieces between the side pieces; one at one end and one in the 
middle. Weld the crosspieces i place. 


+ Mak 2 up from the bottom of he rear posts. (Depending on ie ше of scroll 
Yau ме using, you may want to make this higher or lower) Clamp the rear posts 
{othe work surface, and align the cross and side piece assembly wi the? 
пада. Weld imo place. 

З Weld thls assembly to the back of the crol, making sure the side pieces are 
[on 


Attach the Bobeches 
1. Cut the tront (C), ο rear (E) extenders t size- 


ἃ Weld the ont extenders to the tops of the scrolls, Center the rear extender 
‘ver the rear cresslace and weld in place Set the middle extenders 4 fm 
‘ich enq of he middle cross piece and weld in place (see photo) 


3 Cone bobeche (1) over ach estender, rear рон, and cemer post. Make sure 
въведен are level, and weld ia place. You may десі grind down the ops 
ofthe poses to ри a level seating la te bobeches- 


+ Wie brush, clean, and apply the finish of your choice. 


FURNITURE PROJECTS 


Baker's Shelves 106 
Caffee Table іш 

Corner Costra 112 
Kitchen Appliance Stand 114 
Wall Hung Plate Hack 116 
Wine Rack ше 
Headboard 120 


Baker's Shelves 


Baker's selves are a great welding poject—ide ре are nearly 
πο sel various baker's shelves, but if ou 
ok closely, many have sloppy welds and thin wize scrolls. On ам project, he 
helyes feature И round bar scrolls and a nice zigzag im. You can make the 
Serolis withthe homemade jigs featured on page 19, which works nicely. We 
πο scroll making atachment far a hand powered metal bender, This 
Заще was meant w use Па bar stock, but by grinding the round bar end 
Sh, could bed round stock. The ground ends actually added a nice 
nach to the scrolls The metal bender could be шей for the zigzag as well, 


η NAME DIMENSIONS QUANTITY 
А Cscolls ο 4 
в ΠΣ ЕЧ а 
с Sule — зачина в 
5 Back legs rS 
E Pron legs зави 
F Sharappons font & back 1/2“ round ube В 
СЕВЕР 
н 2g zog ims 18 round ba * de" 4 
1 Finale пољани wond all ἃ 


How to Build Baker's Shelves 
Prepare the Scrolls 

Cutie C scrolls (А) and top S scrolls (B) to ше. 

2. Mark sto poiat 10-34" om each end of a C scroll. Inset ane end шо the 
Seil maker atn the end by grinding, f necessary), and bend t to the top. 
(шім. Do the same fo the other end (e photo). 

S Repeat чер 2 to shape the remaining three Сві. 

4 Mark a stop point 20" from one end of a top S scroll. Mark a stop ров“ 
from te other end. 


aer the 20' end of the S scroll ino the scroll maker and bend to the stop 
Ρο for the large circle, Insert the opposite end into the scroll maker and bend 
othe 8" mark [or бе small cle. 


€ Repeat steps 410 510 shape the other S scrolls, 


‘Assemble the Scrolls 
1,002254 foot sheet of plywood, lay out the scroll pattern shown below. 


3 Draw a line 6" in from one side of he plywood. Draw pall nes at 187 and 
36 from this line to mark the outside edges of he back legs and the center lne. 
Draw a perpendicular ае across the bottom of these lines for the base Іше 


З. On te center Ше, mark a polat 16° up from the baseline to mark the base of 
‘he uppermost С scroll ра. On he side lines, mark points 12° up from the 
baseline to mark the base of he side C srl. The back legs wili meet he С. 
‘Scrolls atthe underside of the serolL The S scroll will but up against the back 
Je. (Because the scrolls you ша will be slg smaller or larger you may need 
10 adjust the layout dimensions as you go) 


A Lay out the scrolls on the poer. When you are satisfied with the layout of 
‘he scrolls, weld them together at the contact pons, 


Create the Assembly Jig 


1. Use drywall screws to fasten а Зоо plece of 1 x 2 along the long edge of a 4 
x 6 piece ut plywood. Atach another on piece of 1 х parallel the ist 
ec, 36° apan. These mark йе outside edges ot he legs. 


З. Anach a third piece of 1 x 2 across the atom af these vo, making sure the 
‘corer are square. This wil aliga the oto of the legs. 


З Anach four 24" pieces of 1 x 2 perpendicular to the sides 3", 1, 23" and 
ἋΣ ro mk the shelf high Center These pleces between the side pieces, 


Jy oa ede dens nee py Put in a ам wa 
>ш 


Assemble the Legs & Shelf Supports 


1. Cut the hack legs (D), front legs (E), and shelf supports (F & G) to se. Grind 
‘he ends of е shelf supports sigh ot around the curve of the legs, 


э. Clamp the back legs to the side 1 x 2s, making sure the leg ends are firmly 
against the onam crosspiece. 


З. Clamp the back shelf supports ο of the Ji 
+ Weld the back shelf 0 the hack legs. 
5 Repeat steps 2 10 ata the front legs to the front shelf supports. 


‘Attach the Shelf Sides 


1. Stand е back legs and shelf support assembly upright. Use а magnetic camp. 
Ὁ hold a shelf side support even with a back shelf support. Tack weld nto place 


2 Stand the front legs and shelf support assembly upright, Aliga with the back 
‘sembly, and tack weld the shelf side support even with ts corresponding front 
Shelf support 

з. Continue to Ше up and auch the shelf side supports. 


4. Place he shelf assembly ons back, and align it with the scroll assembly. 
‘Weld the rwo assemblies togae at ali contact poi 


Install the ZigZag Trim 
1. Cur the zigzag Monks (H) to length. 

3 Bend the zigzag im to shape. Cree a bending jig by ο 
length of pelle Па bar 10 a Lot length of 2 2. Б 1" deep holes 
through every other hole. Use 2-1/2" bot as te ending posts. Insert rwo bolts 
io be jig, and clamp the zigzag blank between һеш, Bend the теш around 
ве second bol and insert add bol, bed the meral around tha, and continue 
{Gee phono). As you get toward the end, f you peed more leverage, зр a plece 
SEVA ube over he rod. 

ουσ the front legs. 

4. Weld the zigzag tim to the legs and to plas on the underside of each shelf 


Attach the Side S Scroll 
1. Cut the side S scroll (C) to size. 


2. Mark a stop point 1-78" from опе end or the large circle of the scroll, and 
638 rom he opposite end for йе mal circle. Do thls for each $ seal. 


3 Bend the scrolls at the marks. 


4. Place he scrolls between the front and back legs, sering the scrolls 2 
"bove e shelf supports to дон oom far the glass shelf 


S Weld the scrolls to the front and back legs- 


‘Add Finishing Touches 
Gnd down all weld and spanier: Clean and wie ο the 
baker's shelves. Apply the finish of your choke 


2 astal glides or rubber ups on the legs. Place Іші са the front leg tops. 


3. Measure the ο chung the cut dimensions to fit around 
е and order tempered glass shelves cur o f 


Coffee Table 


Atlee slab of stone ог a cross econ of a tree makes an appealing coffee 
‘ube but how do you support simply and easily? A table base welded from 1" 
anie iron and 1⁄2" square bat can support the weight of stone or wood without 
"cing cumbersome or bulky. This design sor a шаваа base to sul the piece 
οἵ marble being used. Creating a layout with tape allows you to experiment wiih 
еи sizes an locations far your triangle, I you are using fence pickets, as 
we have here, make өше the lengh of tbe longest side of the mangle does not 

Exceed the lengh of the picket, Pickets are generally 3510 30 long. 


PART NAME DIMENSIONS. диаките 
A Тршрово 1/8 1x 1° angle iront з 
в les n 3 
C Wavycrasspleces U2" wavy bar fence picket з 


"Side pieces and top supports must be cut f the particular tabletop. 


How to Build a Coffee Table 
Create the Triangle 


Turn the abile top upside dowen, and use mashing tape to lay ou uiangle. 
The triangle should be at least 3'in rm the edges of the table top material, but 
mot so far in a the table wil ip easly. 

2 Measure each side of the langle. Сы the top support pieces (A) to match 
these three measzemens. Miter bath ends of he longest piece. 

3 Place he longest support plece on top of the second longest support. Set boh 
pieces on the ape layout on the table top. Mark the angle and notch on the 
cond support where i imersects the fist support (ее photo) to allow these 
pieces o butt together. Cut ош the notch and angle on е support 


+ Place he two supports back together an the wangle layout. Set the third 
“Support ва the layout under he first tv support pieces. Mark the notches and 
nales α δε intersections. Ош the third support plece. (You may need o make 
ap addltional angle cut On the second long piece, depending on the triangle) 


з Ona work surface, arrange the support pieces to form the triangle. Weld the 
ичде corners, Tum the assembly over and weld the op b joints. 


6. Use an angle grinder to smooth the top joints so the table top rests on a flat 
suce 


Install the Legs 
1 Cut the legs (B) wo size. 


2 Mak each leg 4* from one end. Place a leg in a bench vise, lining up the тай: 
чай the edge of te vise jaws, and bend the leg end 15°. Repeat ths process for 
e oer legs. 


э, Тип the top assembly upside down on your work surface. Place a legina. 
comer with the bend of the leg pointing ouward in the same inea the polat of 
the ange. 


+ Check to make sure the leg ls perpendicular o the top assembly, then tack 
‘weld in place. Tack weld the other twa legs in the καλος сопе the same 
К 


‘Attach the Side Pieces 


1. Measure the distance between the legs. Cut one wavy crossplece (C) ta fit 
ih ot the the sides. evel the ends to fre angled lege, 

2. Clamp a crosspiece against two legs, 7" from the tap assembly. Check for 
square and tick weld, Instali the remaining crescere same way. 


З. Tun бе assembly right side up and check oe square and level. Make 
рите И necessary: Complete al the weds 


Complete the Table 


Gnd down the welds, deste, (You may ао want to grind down the feet 
‘ofthe table so hey make би contact with the oc) Cean or wire brush the 
‘sembly. Apply your choice of iis 


ἃ il holes in the angle ton and amach a wooden tabletop wlth screws, ar use 
ае or construction adhesive w tach a sione top. 


‘age ie et cnt нана ο 


FART NAME DIMENSIONS. 
А ο “ας 
B Rackbonom 1/8 ο 
C ный Wasa ου 
о вый ου 
ra" Expanded sheet meal 


"approximate dimension, eur to ft 


Corner Coatrack 


Ina small hallway with шей or no closet space, a comer coat-tack в one of 
‘the handiest things you can add. The expanded sheet metal used for he shells 
‘salable ша variety of thicknesses and ole sizes. You may chose to use 
Patterned sheet metal, which ака ае i пишу designs and gauges see the 
Resources section on jue 1411 Ite shelf will be used ar ems heavier han. 
а and mins you wil ned to use thicker gage sheet пеші асай some 
ο The mounting holes are space σσ 
сеа studs, If you know where you il be hanging your ас locate the 
τις and space the mounting holes accordingly. 


How to Make a Corner Coatrack 
Prepare the Rack Top & Bottom 


The bend in the rack top and rack boom takes L4" of material. By bending the 
pieces ање 17-34" mark, both legs will be equal length 
Caribe rack op (A) and rack bonom (B) to size. 


2 Dull 114" holes in the top piece at 1", 17°, 19°, and 35“ (These are the rack 
mounting holes) 


3 Mark the top plece 17-34 from one end Place the piece in a bench vise with 
‘he mark at йе edge of the vise and the longer end extending upward. Bend the 
poe 


+ Repeat step 3 with the rack bottom pice 


‘Assemble the Rack 
1. Cu the hooks (C) sie 


2 но one end of each hack into а mach, rounded semi-circle. Make a 2 
adis bend in the rounded end by clamping them to a section of 2 pipe and 
"ending he hooks. 


Lay the rack top and rack bonom on one side on your work surface, keeping 
them 4" apart. Make sure he ends ше aligned and ἐς bars ме pale 


+< Place a coat hook over the rack op and boton, flash with the ends and with 
‘he top of (he ack Make зше Ве corners are square, then lamp Ше мора 
in place, Tack weld Ше coa hook to each bar. 

5 Place the second hook 8-1/2" frm the outside edge of the first book. Check 
foe square, clamp la place, and tack weld to each bar. 

€ Rotate the rack so the other side lat on the work surface. Repeat steps 410 
‘Sto nach e hooks to that side. 

3 Make sure that al ook are stil square ro е rack. Weld the hooks ro each 
би, starting on the side opposite Ше tack 


‘Attach the Rack Front 


1. Bend the rack rn (D) into an 18 radius ac (The easlest way to do thls is to 
piace be bar over a table edge and make a slight bend every 2" along the long. 
Φε har: Keep making bends ши the proper radius sored) 


2. Place one end of ate agaist an end of he ack top. Make a mark where 
the other end ofthe arc meets бе other end ot the rack top. Сы ὧν arc to size 
3. Place the ar against the rack top, leaving an open coner for the weld Tack 
weld in place. 


А. Position the other end of the arc against the opposite end of the rack top. Tak 
‘weld in place. Make sure the are is aligned properly and not wise. Complete 
the corner welds 


‘Attach the Shelf & Finish 


1. Place the rack upside down an top ofthe decorative ден metal (E), with the 
За cocer ofthe assembly І” un he comer of he sheet теш. Using a 
permanent marker, wace the side of he arc onto the sheet пеш. Draw 12" 
"as итерш rl ia Бош of e ше (ге pho) Trace along the sides of 
the rack за you will know where lo bend the sides. 

2 Cut е sheet meal with a plasma сине, а аре, га jig saw wl a bi-metal 
ade. Cut much a the 90° amer othe sides cn e ent Bend the Ront tabs 
ad ides t0 90" 


э. Wu he rack upside down, place the self inside е rack so the top flash 
‘wah ie top ot lie rack. Clamp tin place and weld бе sheet metal е rack. 


< Ces and ish the rack as desired. 


Ea pl ti le, 


Kitchen Appliance Stand 


“Tis freestanding абе le to be placed next to a stove bat I ml ao 
anywhere Ве house as an сепа! able or plant sand. 

ποτ to move, yet sturdy ent support а. 
apod deal of weigh, The decorative bushings and feet provide a touch of 
ери and give the stand decorative appeal. 


How to Build а Kitchen Appliance Stand 
Build the Top 

1. Cutie top sides (A) and the top front and bck (B) u size: Rather than 
νης 

э. Poston the ор front and a side piece at aright angle. (Because the ars do 
wa t ft on the table can be fiel to semble he top peces. Use 
Shims ar create a wooden clamping jig to hold the peces securely wile you 
ουν 

2 Check the rop front and side piece for square and tack wel the comer 

4 Place the top back and other side piece together a aright angle. Check the 
comer for square and ck wel 


S. Assemble he wo pieces to make a rectangle. Check for square by measuring 
diagonally between the corners, Ifthe measurements are equal, he assembly іе 
Square. Ги Ís nor square, adjust until hal measurements are equal. 


& Tack weld the top pieces together. Recheck the assembly tor square, hen 
Tinish the comer welds 


Build the Shelf 
1. Cut the shelf sides (C) and the shelf пом and back (D) to ше. 

2 Cara V2" noch at both ends of all four shelf pieces o create a hole for the 
legs to fi through (see Shelf Comer Deal n diagram). 


πο front and a shelf side plece at a right angle, Check the pieces 
foe square and ck weld the corner. 

A Repeat step 3 to weld the shelf back to the other shelf side piece 

πο he wo pieces ta make a rectangle. Check the assembly for square 
and ack weld together. 

6 Recheck he assembly for square, hen finish the corner welds. 


Attach the Legs 
1. Cut the legs (E) ıo size, 


2. Insert the legs though the cutouts in the shell И using decorative side-on 
bushings, postion em on the legs and tack weld in place. 

3 Place he top over the legs. Make sure the legs are flush against he dar and 
‘ack weld ia place, 

А. Measure 9 from the bottom of the legs and make a mark. Align the shelf with 
the mars and tack weld in lace 

з. Stand the unit upright. Check the top and shelf for level. И they ate nt evel, 
rk the tack welds νο evel. Complete the welds between the legs 
and the tap, and the legs and the sel 


Attach the Feet & Finish 
1. Weld, be, or braze weld the feet in place бее pot). 


э. Wie brush orsandblas the appliance sand and apply е fish of your 
өше 


З Anach fel το 


4. Make shelves of ood, stone, or ceramic Ше, and pace them on бе shelf and 
pe 


‘Wall Hung Plate Rack 


This rack ойе a nice мау to play plates and makes a great gif for a lae 
collis You can use any variety of bends and пой to add detal to the rack 
The only difficult part is he ντ dimensional aspect ot hercle сал be 
hand to follow the bend direction: You may want to adjust the spacing ar the 


number ot уйше racks to fit the plates 10 be displayed, These dicto assume a 
1 dameter pae 


MATERIALS 


ЕТІСТІГІ 
112" and pipe for bending Jig 


How to Make a Plate Rack 
Prepare the Side Supports 
1. Cu the side supports (A) tos 


э. Using the bending methods ο 
ofeach side spart 


з. даће other end ot he supports, make 2 90° bend 6" from ο 
end no 3" radius half le, Make se your work piece does not twist 


Prepare the Racks 
1. Cur the racks (C) to size. 

2 Make marks at 2°, 4°, and S° from each end of the racks for bending plas, 
3 Bend a 12" radius curve at the first mark on each end of the racks, 


< Make a 90° bend at each of the other marks using a bench vise and ball peen 
hammer (see photo) Refer o the diagram on the opposite page for he 
συ 


Assemble the Structure 
1. Cut the top plece (B) to size, 

2 Make a mark 1" down from the top of the rwo side supports- 
A Weld the top plece to the side supports ar the 1" marks. 


< Place е first plate rack 3" fom the boram of the side supports, Square the 
Tack to the sides and weld in place. 


S. Set he remaining racks a 12” and 24" from the bottom rack. Make sure the 
тайа are square ta he sides, then weld in place. 


€ Тип the rack over and weld the back side of each jl 


Apply Finishing Touches 
na sacar vida wie na 
2 Apply your choice of fni пође ck 


SER 


Wine Rack 


“This wine rack is designed so you can instal а vall о oo Ше as the top 
чийсе. Measure heile and си he top peces to fit Butcher block or marble 
‘woul also make nice ου 
има ball are available from Architectural ron Designs se Resources on 
шкы. 


How to Make a Wine Rack 
‘Assemble the Top. 


1. Can he top places (A) to slze to fit your top surface, tering the corners at 
ἃ Clamp teo op pieces together with comer clamp. Use а carpenter's square 
"o check the pieces for square, and tack weld. 

з. Repeat step 2 to assemble the other two top pieces- 

+ Clamp the two L-shaped top pieces together, and check for square by 
"sits across boh dlagonals. И the measurements are equal, the assembly Is 
Square. Ifi is nor square, adjust uni bath measurements are equal. 


З Tack weld the wo comers. Unclamp the peces and recheck for square. Finish 
welding he comer joints. 


‘Assemble the Stand. 
1. Cut the legs (В) rack supports (C), and boule holders (D) o size. 


2 Mak the legs at 5°, 13 21, and 29° Bom one end. Mark the rad supports at 
ο зла and 8-1/2" from one end. 

з position four rack supports between uo of the legs at the marks. Check the 
Peces for square and tack weld in place. 

а Repeat step 3 to tack weld the remaining (ош rack supports to the other two 
les 

5. Stand the leg assemblies upright and clam a оше holder centered on the S- 
T2" mark on the boom rack support Clamp the ader end of he boule holder 
Πο leg assembly, Check for square and tack weld the bot holder in 
Pace. 

€ Repeat step 5 to antach а ote holder at dhe 5-1/2" тайа on the other hee 
тай support (see photo) 

7. Make sure the legs assemblies and bonl holders are square, hen add the 
remaining bol holders at йе 2-1/2 and 8-1/2" mars. Finish all welds, 


Attach the Top, Legs, & Frieze 
1. Place the top onto бе legs and weld in place. 
2 Center a squashed ball at the boom end ot each leg and weld in place. 


3 Bend or cut the decorative iieze to fa around the op of the legs and top. 
isse braze weld, or tack wed the frieze no place at he top ot the legs and 
sihi below the top. 

4 Gad down the welds ο the wine rack, then 
apply he finish of your chic. 


S Place the Ше lato the top. 


ep hece tae a y aero ин ll 


Headboard 


ο for your bed i a great welding project. Here's a 
example using decorative fence and gare materias. We sed np seals 
“number 3-13 and 3-12 from Architectural Iron Designs, and hot pierced bar 


Sumber SF 422US and hammered or SF 5905 from Таре Steel Supply. (See 
Resources on page 140) 


PARE NAME DIMENSIONS СЕ 
Top & bora В 
А Debs ο ο 2 
νι. 2 
со Мишом! ο ο 
[^ bar x 51-12" 
Venta я 
> hammered bar style od сін n 


How to Build a Headboard 
‘Assemble the Grid 


1. Cathe top and boom bars (A) and end poss (B) to skee. 


2 Ca he horizon inse (C) to size, cuting at tbe outside edge of the pierced 
де at each end. Cut the vertical inserts (D) to se. 

Loser фе чепка inserts through the holes in the horizontal sat Adjust the 
senso they are square, 

< Mark he top and bottom bars 3-1/2" om each end. liga the first and last 
‘eral inserts with he marks. Tack weld Tne end inserts to the bars. 


з. Check the assembly far square by measuring the diagonals. If the diagonal 
measurements are equal, he assembly is square. Weld each vertical insert ta the 
"op and bonam bas. 


& Adjust the horizontal inserts so they are spaced evenly: Weld them to the 
‘eral inet at each end and at one or two ров in the middle. 


Insert the Grid into the End Posts 
1. Place an end post а plece of channel or angle rm and mark a straight line 
own the side of he post. Mark a polt 1.112" down iom the top of he pos and 
‘ered on this ие. 

ἃ Cuta 1" diameter hole centered at the mark, using a hole saw with a mea 
blade or a plasma or Пале cute 

З. Align the top bar with the hale in the end post. Mark the placement of the hole 
το the һошип bar also ceed along the ame іше on the end post. Сы the 
le in the ром 

£ Repeat чере 1 to 3 to cu holes in the second end post. 

5. Insert both ends of the grid assembly into the holes in he end posts (ге 
Photo). The distance between the posts should be 357 Make sure бе cross bars 
ме square lo йе end posts, Then weld in place. 


‘Attach Decorative Scrolls 


1. Place бе decorative scrolls on tep of the op bar, centering them between the 
“Pd pss Weld the scrolls in place 


3 δα post caps on tp of the end poss and weld in place. 


πο е headboard ies. Finish wit your choice of 
[s 

4 Mark the νο bol holes ont бе end posts. Dl 34" 
‘les sgh the ed post Anachthebedfame te posts wih 3/8 234 
machine bots 


ο υπ 


OUTDOOR PROJECTS 


Stair Railing 
Wu the number of companies sling decorative mel pickets and evil 
st say o cet riling die your ow The ling ve ше making 

ναι sep ante ами, 

Some imporant loma about eng railing: 

Те cal top деші not be tered by Кийн rr decoaons— must 
ln continuous ando αὶ cona and should be beween 1-1/2 ва” l 
"ameter to ensure ey ping. 

Some lig. Ше one ив mounted арын а wall ar aan area where the 
culo surface во rise above the sunounding ac, ee чып in the 
Дос of your ο οπου 
ера esl dig balcony, ar deck пава vertical drop as o conum. 
‘Sern se задан The pcs or Dar пам па have aty gage 
πο poking thet eade ση 
eg stc. lowe ral should not be wore tun 2 inches Imm he or. 
tace fe venal бар rm he Boo Hne 1s mare tun 6 Teet healing 
ms be a minimum ofl 1 the eral drop less than G fet healing 
muq bea minimum af 32° in Мем. μον 
νο but Пе ед лава саамы 1" 
у елар and bonam sis allge mus be e to stand 250 
ud fore any en witout giving way 

‘Yeu cu purchase ati cap, abo eld сар ral or hand, t mes sel supply 
cer Handrail terminations come In a тайну of ss Those ως той 1 a 
‘Sop ме called Langues” A Valute pal er, and a teal 
πο паў be ο peal ling 
karun (See sauce page 140) 


MATERIALS 
+ A" nil cap (as needed) 

τα" suare tabe (as needed) 

ти" square rad (as needed) 

+12" decorative pickets (as needed) 
ον (as needed) 
ου 

` Munn hardware 


мит NAME 
anda 

Newel posts 
Plain picts 

D Decorative piches 
emm 
F Angled botom ral 
ΠΡ 


DIMENSIONS 
rae al apres 
rd 
12^ square md» 30° 
νυ 
заз 1/2 1" channel као 
as 12x "umaq x 24 


Γη 
> 


“Dimensions and quantites must be adjusted to ft the particular stairs 


How to Build Stair Railing 
Cut the Handrail to Length 


1. Measure fom the edge ο the house to the edge of the landing. Measure fom. 
dhe edge of he landing 1o where the newel post will be located. Add these rw. 
‘measurements о ди the length af the hand 


2. Cat handrail (A) o sie 


Shape the Handrail 


tš a good idea o create an angle guide tor bending the handrail by screwing 
του) 

1. Se the handrail on the Landing with one end buting against the house. Май: 
‘he handrail at the edge af the landing, 

э. Clamp the railing in a bench vise and heat the bending point red hor with an 
acetylene och (see photo). A curing ока preheat works best, Jast make sure 
Sou dort Nt dhe oxygen and accidentally с the meta 

3 When the metal is red hat, bend it t rete the angle. Iis helpful И you pull 
‘on the anger end of the rall to bend so you have more leverage. 


+ When Пандей bending the handrail, place t on the stairs to make sure the 
tea is correct 


Lay Out the Newel Posts & Pickets 


"The newel posts wil be anchored in the concrete or anached using square 
footings wil Бой into the concrete, s ey have to be fr enough from the 
dae not o ἀπο йе ейде of the concrete. 


1. Determine the number of lin pickets (C) decorative pickers (D), and newel 
poss (B) you need. 

ἃ Place he bent handrail on е Поз аг a large work surface. Place newel posts 
‘teach end of the handrail and near the bend. 

З Lay out he pickets in a pleasing pattern, making sure they re no more than 5- 
12" ара (see photo). 

< Mak and cut the two bottom rails (E & P) to fi betwee the newel posts, 
"nce you have the layout determined. Place Ве channel flat side up, with the 
leg down. Май the picket locations on the railings 


‘OPTION: When you look at railings, you wil see that some railings have the 
ike and newel pasts welded dieci the al сар, as you se ere. Other 
Tailings have a ресе of channel welded into the underside of the rail cap and the 
Bikes are welded the Пы side of the channel. Punched chanel can be 
purchased wit 1/2 x 1/2" square hales pierced through it This s welded under 
"he rl cap, and the pickets re inserted rough the punched holes and welded 
in place. You also can use the punched channel for tne botom rail. Using 
punched channel means you само adjust spacing to account forthe unique 
Shapes and sizes of decorate pickets. 


Cut the Posts & Pickets to Length 


Purchased decorative pickets range rom 3671039. When cuing decorative 
ke си equal amos from ech end unless you wish е pa 1 be off 


1. Determine the height of your handrail and the depth that he newel posts will 
be footed in the conce (if Bey are to be Tooted, otherwise measure to the ap 
ofthe concito). 


2 Cut he newel posts and pickets to length. Си the appropriate angle for the 
Star pickets. 


Assemble the Railing 
Concrete can explode when heated, so k iç eso do your welds an a sheet of 
‘plywood that can be doused wth water when you have ished. 


ı1. Tack weld he newel pasts to the all cap. Tick weld the bottom alls tn the 
σον 

2 Place the rall assembly on the is to make sure the dimensions are came 
hey are not, break or rid off he ack ves and make еве. 

з. ваш the assembly tothe work surface, and tack weld the pickets in place, 
"mail the proper spacing, Us a combinan square o check each ресе 
for seua before welding 

+ Make the final welds, Weld the lamb tongue termination to the end of the rall 
E 

5. Gad down any rough or ugly weld. Wire rush ar sandbias the rall 
sembly 

πο by cementing he newel posts ко the stars ar using balt- 
συ”. 


7. Prime гй раки бе «айаш wh a high quality outdoor meta pu. 


ay a σου gg om төт Ba ра. 


Gate 


“This gate framework can be used to old a collection of found metal objects, 
Use brazing or braze welding то oin non-matching meals or thicknesses of 
‘mas Rusty object will need е cleaned at the polat of contact 1f he 
‘jects you find are large, you may want to space the ирим в гай un. 
4". The spacing meets code requirements а gates and fences АА spacing 
речева children rom geting their heads stuck between upg. 


PART NAME 


A Ss 

B списе 

c ο ἃ 
p n 


" ΝΤ gy 


How to Make a Gate 
‘Assemble the Frame 


1. Cu the sides and crosspleces (A & B) to ше, mitering the ends ar 45°. 
2 Place he left side piece and bottom crossplece together t a 90 angle to farm 
оше comer of he rectangle: Check the есе for square, and clamp и place. 
Tack weld te pieces together 


3, Place e ight side plece and top crossplece together to form another corner 
fof he rectangle. Check for square, clamp in place; and tack weld together 


+ Join the two pieces ta form the rectangle. ου 
"amp in place. Tack weld the corners together 


S. Measure the diagonals of the rectangle to check for square. И the 
‘measurements of both diagonals are equal, the assembly is square. tls not 
эше, ра or push И nto alignment. When aligned, damp И расе and finish 
the corner wel 


& Tura the assembly over, and complete the welds, 


Attach the Interior Crosspiece & Inserts 
1. Cut the interior crossplece (C) nd vertical inserts (D) to se. 


2 Pace de interior rosspec agains ће side edges of the side pieces, $" 
οσο Check the pieces for quae, nd clamp in place. 
Weld rhe interior crosspiece to the sides, 

Place е vertical nens at 4* intervals between the nero and botom 
сорс. Male sue the spacing is even you might ned to adjust o slightly 
as mare han 4 If mir cuts are slighty off. Keep he outside ейде of 
‘he ines fs with the outside ейде of the crossplces 


4 When the spacing djs property and dise are square to the 
сожрасев, tack weld each insert at Бой ends. 


з. Check the assembly and inserts for square ane more time. Tum the assembly 
over, and weld each upright i place. 


Attach the Found Objects 


‘Objects other than mid steel wil eed to be brazed ar braze welded. Connect 
non metallic objects by wrapping or folding a thin strip of mild steel sheet metal 
ша short piece of 18" steel 10d around an edge. Weld ὡς ends of the rod or. 
Sirap to the framework. 

1. Arange your found objects artfully across the interior space. 

з. Carefully clean rust or palat from the areas where the found objects солға 
ΠΠ 

ΑΝ the found objects i place. 


Attach the hinges 


Our gate is made to hang attached to а metal at post, We chose to use barrel 
зеде hinges. 

1. Place the gate betvcen the gate posts. Use wood spacers and braces to 
Boston ве gate between the gale ров, and clamp or brace solidly Ш place. 

ἃ Line up the hinges on the post and the gate (see phot) Use a level to check 
би lum (Ror be gate to swing properly, the hinges ned to be stalled 
perfectly plumb ) Tek weld the hinges to le gate and post 

З Remove the bracing, and check that gate swings freely. When i does, 
complete the hinge welds. 

мани gat latch hardware. I the hardware Б painted or zinc costed, rind 
“е coating before welding, or install wih screws, 


Critter Boot Brush 


Acer boot brush fun and functional addition to your back door area. 
This cer is made to be Suck i the ground (then he mud fies o the grass, Do 
rund he door) but can be mounted in cement or even on a hefty chunk οἱ 
‘wood: This plan is for a cat because the brush mimics the classic upright fu look 
"fan angry cat, bur any animal could have thls scratchy back. 


PART NAME DIMENSIONS диакит 
A Legs 38 or 1/2" rebar x 30" 2 
в ма 38 or 1/2" rebar x 12" 1 
η. 1 
ὄπ: 1 
E Ree зво pute Ss 1 
Whiskers 16 gauge wire κά 6 


How to Make a Critter Boot Brush. 


Prepare the Legs & Neck 
L Ci he legs (A) 1o enh 
ἃ Mark eh eg 12" fom each end. Using a bench vise, bend the legs at the 
marka to a 75 to δον angle. 
A Ca he neck (B) to length. 
A Make a mak 3° frons ane end of the neck. Bend the meck at the marl to BS 


‘Assemble the Body 
1. сие body (C) wo sze. 


э. ull fame си, or plasma cut a hole through the center of the body for the 
Placement of the brush. 


3. Place he legs lengthwise along the edges af the body, and weld in place. 


4. Position the hole in the brash over the hole in the body to get the spacing for 
‘he neck extenso (if he neck iç ét back oo far, бе brush will not ay Па) 


S Weld the neck in place. 


Attach the Tail 


1. Use flame or plasma cutting to см he tall (D), leaving а minimum of 4" of 
ЖМ lat шеш for aachen 


э. Remove any slag from the tall, and weld in place between the legs at the 
opposite end fom the neck (see pho). 


Prepare & Attach the Face 


1 using a fame cuter for the face, you wil get the best sults you allow the 
‘metal to col between citing ech individual feature If you до let col, the 
metal begins mel and round over, making к dificul get a sharp outline of 
the eus 

1. Use lame or plasma cutting to cut өш the face shape (E) and features. 

э. Remove any slag from the back side ofthe face. Cut he whiskers (F) to se. 
and anach ote fce. 

3 Position the face and weld itto the end of the neck. 


Attach Brush & Set in Place 
1. Boh the brush ошо the body and adjust the tall in an upright position, 
2 Push the legs into he wound or mount е ctr a concrete base. 


les 
Supply pipe 
Fange 


Dimensions 
9 gauge 20" plow disk 
Decorative pickets 5" 

эй 1 round be * 35-12" 

36" sheet теш 3° сийе 

Van plate x 12112" 


Disk Fount 


This (ошай uses a plow dik, which can be found at farm implement stores, 
and three decorative ence pickets. Decade scrolls also could be sed. Var I 

Bet to see bow watertight your welds are, because ya need to weld the supply 
pipe and a flange to the disk. You could use а lightly smaller disk fr the е 
Ive simply used a square pe 


MATERIALS 
+9 gauge x 20° μον disk (1) 
Decorativo fence pickets (3) 
μονη” 

` 16" sheet metal G cele) 

Тай" plate (1 < 125) 

"Fountain ам pump. 


How to Make a Disk Fountain 
‘Assemble the Flange 


You can purchase round metal blanks la 3" sizes, ar you can cut your own. We 
purchased one aa steel surplus toe 

1. Cur the supply pipe (C), flange (D) and base (E) to size. 

2 Cuta 1" diameter hole in the cemer of the flange and the center of the base. 


πο the end of the supply pipe and weld all 
pe 


A Gin down the weld und Bush 


‘Attach the Basin. 


Gand off be рам йош the basin (A) in a 4" diameter circle around the center 
ps 


э. Тип the basin over and place the flange and pipe assembly on tp of it, 
‘ering it over be hole in he basin 


З. Tack weld the flange to the disk in at least three places, Make sure the supply 
Pipe is perpendicular to the basin, then complete the weld all around the flange. 


‘Attach the Legs 


1. Ta weld he legs to he basin assembly (see photo) keeping an equal 
dance between each leg. 


2 Insert the supply pipe ino the ole in the base and tack in place. 


З. Тип the assembly ирд, and check for level. Adjust И necessary: Complete 
the welds for the legs and the base 


Apply Finishing Touches 
1. Grind down all rough welds, Thoroughly мие brash ава the fount, 
2. Prime and paint be fountain with a bigh quality outdoor metal paint- 


3 Place е fountain on brick ar cement block base in а pool or over an 
appropriately sed reservate 


losa the aa ο following manufactrer's dictns. 


ο pe tan y he 


Arbor 


тыӊ distinctive arbor will dd a ouch of class o any garden. Modeled after 
he “Prairie Style," 1s clean Lines are stralghuforward 1o cut and weld, and they 
‘provide Plenty of climbing support for a ана of vines. The 1/2" ats are 
Васка lsh with the back of e 1" sides and ends, eliminating the ned for 
“cule centering and giving an increased sense of depth. The arbar can be 
made from the oot sel lengths avallable at home impivement centers, but 
Because af be amount of steel used, a tip to a steel supplier might be 
worthwhile, especially if you have а way то anspor 20-foot lengths. The 2 
шге ube bows quite easily, sa М you d buy 20 fot lengths, make sre they 
t wel supported in trans. Otherwise, they will bow and not be suitable for the 
‘eral inserts. 


PARE NAME DIMENSIONS дулкиту 
ο. ο.” 
μμ 16 FRE 1 x 1" square mbe x 15 4 
в ends sg 
Panel vencal 16 gauge 12 x 12" square tube x 
со ши p Ë 
5 онш 16 age 12 * 12" square ber pp 
ve 
πο ου а 
ES 
ο. BEL 1 square is 4 
в поема В. 
16 gauge 11° square tube x 25- 
G Rootsides й 4 
MM 
pes E 


Approximate dimension, cur o fa: 


MATERIALS 
+ 16 gauge 1 square tube (4A feet) 

+ 16 gauge 1⁄2 12° ише tbe (100 fe) 
Wood ses. 


ok pd мыт mening иа е мень any к 


How to Build an Arbor 
‘Assemble the Panels 


‘et up the project on a йен uf 4 plywood placed an horses, Make sure 
the lywead is not bowed or t wl cause misalignment of the project pieres. 
‘Working on a raised surface is easier than wurking on the lor, and you car 
lamp һе metal to he plywood Remember ta clamp your work сае to the 
rare you want йе ator wider e nacer han 44°, you must adast he 
λε angles far the rol and side panels 

1. Cu: the panel sides (A) size, mitering one end at 30°. The mitered nd ls the 
тор. Cut he panel ends (3) келісі inserts (C) and виза ses (Ој 


ἃ Place a panel end between he top of two panel sides, keeping the outside edge 
‘ofthe panel end lsh with the short nds of he mitered panel sides Clamp ве 
pieces in place, 


э. Position thee vertical ser between the two panel sides. (This justo hold 
е bantam panel end in place. The exact location of he ne is nat ran 
artis tme) 


+ Place he boom panel end between йе panel sides, keeping И snug against 
‘he verural aer. Clamp the bao panel end in place 


S. Remove de vertical nen. Use сирене square 1o check the panel sides 
and ends for square. Tack weld each come. Check for square again by 
"messing the two diagonals (see photo, ps 17) Ifthe mesure ane 
equal, the panel 1s square. If or, adjust Ше workpieces ший the diagonals are 
esame 


Tun бе panel aver and complete Ше weld the four corners. Grind the tack 
Welds fl so the pane lays Пи on the work src 


‘Attach the Vertical & Horizontal Inserts 
1. Replace he епіс inserts between the panel ο 


sens Between the vertical nens and Ше panel sides to ensure the correct 
spacing of the vertical ser 


ἃ Weld the vertical ise to the pane op and bottom. 


З. Place the orzonal inserts ino the vertical framework every 3-12". (Use 
Forza! иеп as spacers) 

+ Staring at the top of the panel, use a combination square o align the first row 
O horizontal ішегі Once they are aligned, wed hem in place. 


5. Continue aligning and welding the sets one row at a time. Ве vertical 
Inserts are bowed side to side, use a clamp ση 
they bow upward, weigh ив down with a sandhag or обет weigh 


Insert the Diagonal Inserts 
1. Си four diagonal inserts (E) to size, шейш one end at 5° 

ἃ Place wo lagna nens against the bottom edge of the юр panel. The 
"ted ends le ers should but together over е mde vencal еп. 


Ma the other end of he diagonal sr where they cos the top panel so they 
wl f a he comer. 


3 Mae the angled cuts on the diagonal inserts, 


4. Grind down the welds that wil be underneath the diagonal inse so they wil! 
Jl flat Weld he diagonal lasers in place (се photo), 


ο iw pa ma е nt vi 


S. Repeat steps 2 to 41o weld the diagonal inserts to he bottom of the panel. 
€ Cut four mor diagonal nens, mitering both ends at 45°. 


7. Center these tour nens over the ου nens to oem a 
diamond shape, Weld де nens place. 


epi entire process о construct a second panel. 


Build the Roof Panels 


1. Construct two rof panels following the same procedure used for rhe side 
Panels, except here ls o central diamond user. 


2 Stand the roof panels on edge andi joia the mitered ends to form the 120° angle 
foe the roof pesk. 


з. Clamp the of panels in place. (You may need to anach temporary wooden 
‘clamping points to the wok surface by fastening 1x 2 ot 2 4 scraps to mach 
"be Layout Clamp the panels to е scraps) Place two ar tree tack welds along 
‘he joint between the panel ends (see Photo). 


Fasten the Roof to the 


1. Place aside panel on edge, and ser it aginst one side of the roof panel. Line 
οσο o the side pels making conor wlth the bottom 
де of the root panel. Clamp the panels in place. 

ἃ Tack weld the panels at rwo pnts along the joint (see photo). 

з. Repeat steps Land 2 for the other side panel. 

< Measure the distance between the tops and the оола of he side panels o 
“sie he panels are an equal distance apart at both ens 

5 Check the panels tor square by measuring the diagonals. Make any necessary 
зарате, and make sure rhe roof assembly tl шей agaist the side 
panels 


БАЩА all the mitered roof peak joints anû the mitered joints between the side 
Paneis and the roof panels 


Finishing Touches 
To prevent puting sss on the welds, and to maa the arbor 's shape, amp 
manden crosspieces between the panel sides before moving а. 


1. Te vastest finish for the arbor i o allow It to gently rut over the years. You 
"ay wane to place plastic end caps over the expat tube ends on the rot ar 
Уш can weld on smal cape 


э. The arbar can sir on the ground or can be mounted in concrete ο 
e in a windy location, you may wane to drive Tour lengths of rebar ito he 
‘ound and slip the arbor legs over em. 


GLOSSARY 


Active gas A gas, such as oxygen, that wil react wiih other substances. 


A substance composed of wo or more metals or a metal and 
Alley ihe otal Mate 


Welding processes thar use an ec ro produce heat w 
Are welding melt ani fuse the base пеші Often ied to refer pecially 10 
Shielded metal мс welding. 
Backfire and Combustion taking place inside the oxyacetylene torch creating 
Mashback a loud pop ar explosion. 
Base metal The metal thar i being welded, brazed, braze welded, ar cut 


Bead ar weld The seam between море that have been joined wih 
Vend weiding 


A process used ta oa πα. 
ο above 850° F but below Ве melting point ot the base 
metal. Brazing uses capillary action to join closely fined parts, 
A process used to on metals wih ile material that melts 
bove AD F and below the melting polat of the base mel 
rere Ша meral а ish by capillary action. 


Butt joint A joint between two workpieces in d 


welding 


An one ame with an excess of fuel 


Consumable 
— 


Am electrode that also serves as the ler material. 


A joint between workplaces meeting at ight angles and 


Carner joint forming an L shape. 


Converts an ахуе! welding toreh in an куйин сыйа 


КОР 


Direct Direct ситен welding where the electrode is negative and the 
current workpiece рай 
dee 


negative 
Direct 
current Direct curent welding where the electrode is positive and he 
Hectrode workpiece is negative. 
positive 
The amount of continuous time in a 10-minute period thatan 
Duty субе are welder can run before lı needs ta cool down. Expressed asa. 
percentage at a given amperage ори 
Edge joint A joint between paralel workpieces. 
The conductive element that makes the connection with the 


Electrode apiece to create an electrical ar. 


FCAW Flux cored are welding. 


Files er 


Ше маш added toa welded joint. 


ламы shaped weld between two members that met at 
907 anges 

Flame 

pon 


Fille weld 


See охуй cating 


Achenicl compound that produces cleaning action and 


Fx ce the formation of oxides when heated. 


Flux core, 
fax cored 
vie 

Flux cored 
are welding 
(л 

Gas metal A semi-automatic are welding process using a wire electrode 


экем which lois the lle material. An ine gas i аір over 
MAW the weld area 1o shield the molten meal om oxygen. 


Ал десшоде tor flux cored arc welding that contains flux 
within a we tube. 


Aseniauomaiarc wed 
that contains t 


process using an electrode wite 


Common referred to as МІС (metal inert gas) ar wie feed. 


Gas tungten An are welding proces using a tungsten electrode, hand-held 
are welding fer material, and an ne shielding gas. Аво referred to as 
GTAW) ПС (tungsten пей gas) and Hela. 


GMAW Gas metal are welding 
Groove wed. A weld made in grooves between workpieces. 
там Gas tungsten are welding. 
Heliare Gas tungsten arc welding. 
Inert gas A non-reactive ot non-combining gas such as argon or hellum. 
кен The width ofa сш. 
Lap joint join between overlapping workpieces. 
MIG Metal inert gas—sce gas metal are welding. 


Oxyacetylene 


cen уља cuing using acetylene as the fuel gas. 


Oxyacetylene 


ene Oxyfuel welding using acetylene as the fuel gas 


ing process using the combustion af a pressurized fuel gas 

ο and oxygen to hear чен о 1600" F at which tme a Pure 

‘cating oxygen sem is delivered to burn through he meral. Also. 
called flame cing. 


Welding process that uses the ед produced by the combustion 


ога pressurized fuel gas and pressurized oxygen. A hand-held 
ie material в шей Also called gas welding. 


Ortel 
welding 


Plasma An are сий process using a consuicted a. Compressed alr 
cutn or шеп gas blows the molten metal from the kerf 
Plate Flot metal thicker han 316 


Арда between round tubes where one tube has ben cur to fit 


Saddle joint sound the other. 


Sheet metal Flat metal 3/16" or less in thickness 
СІ 


metal are An are welding process using a flux coated consumable 
welding elecrode, Also referred toas are welding or stick welding. 
maw) 


Agi that prevents contaminants from entering the molten weld 


ШТІ 


‘Oxidized impurities formed as a coating over he ved bed 
waste mata found alang the boqom edge of an oxyue си. 


SMAW Shielded metal arc welding. 


Small droplets or balls of meta stuck to the base metal around 
Spatter the weld. Produced by shielded metal are, gas metal arc, амі 
fu cored arc welding. 


Stck welding Shielded merat are welding 


A joint between workplaces meeting a igh angles and 
forming a T shape 


TIG Tungsten inert gas—see gas tungsten arc welding. 


E 


joint 


Wire feed See gas metal are welding. 


RESOURCES 


Thanks to Tony Linvinchuk of Той Gas & Welding Supply fa aanging far 
he generos lan ol he welding machinery picured in his book Thank 
you to Loren Jobnsan, also of Tal, or Ма technical advice ona чаар of 
ies Thank you to епу Foley and ght Affeld the welding 
inscr а Minneapolis Community abd Techical College Continuing 
Eduction and Training Programs, Their knowledge af and enthusiasm oe 
Welding fantastic Thank you o Dwight also or reading the ook and 
рейд changes to make t more accurate. Finally, thank you to Palge 
Gan for giving me he it of my йы welding class — Karo Buh 


Architectural Iron Designs, lc. 
9:0 South Zod Suet 
ιο, NI 07063 


1205-202 Winter браде Court 
Louisville KY 40243 


Garlands In. 
3901 2 Avenue South 
Minneapolis, MN 55406 
ο 


Tol Gas & Welding Supply 
Piymouh, MN 55447 


"Triple Stel Supply Company 
oan Jensen Dave 

Houstan, IX 77026 
[od 
www ss decl com 


Wagner Railing Systems and Components 
Тє Braun Company 

10600 West Brown Deer Road 

Milwaukee, WI 53224 

00786201 

voca 

Магов 


CONTRIBUTORS 


Beateworks, ш. 
Los Angeles, CA 
ου p 5 (ор) 


Birds в Beasts 


Coldsnap Photography 
Ίνα Hats, MN 
tan Стерео Солар Photography: p. 4 


Gene Okan 
Ei River MN 

Phu p. (p left by Visma Photography 
St Paul, MN 


неме GBS Metalworks 


Lizard Breath Ranch 
Cres hom the "ood 
(Gre sang animals си fom truck ots and hoods) 


Sleeper Welding 
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Payments - A payment is the trade of value from one party to another to fulfill a legal obligation. 

Interest - Interest is payment from a borrower to a lender of an amount above repayment of the principal amount borrowed, 
at a particular rate. 

Principal - A capital sum earning interest, due as a debt. 

Credit - The provision of money, goods, or services with the expectation of future payment. 

Down Payment - A part of the full price paid at the time of purchase with the balance to be paid later. 

Balloon Payment - a final payment that is much larger than any earlier payment made on a debt. 

Moratorium - an authorized period of delay in the performance of a legal obligation or the payment of a debt. 

Profit Share - Payments to principals in a transaction that depend on the profitability of the transaction. 

Option - A contract that offers the buyer the right, but not the obligation, to buy a property at an agreed-upon price during a 
certain period of time or on a specific date. 

Lease - A contract by which one party conveys property to another for a specified time, usually in return for a periodic 
payment. 

Lease to Own - A contract that combines elements of a traditional lease agreement with an exclusive option to purchase. 
Carry Back - When a seller acts as the bank or lender and carries a mortgage on the subject property. 

Subject-to - Buying а home subject to the existing mortgage. While title is transferred to a buyer, the existing mortgage — 
stays in place where the buyer takes over the payments. 
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